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STATE  OF  AGRICULTURE. 


STATE  OF  AGRICULTURE. 


INTRODUCTION. 

(iEXERAL    .\XPECT. 

Ag-riculture.  the  chief  source  of  wealth  and  prosperity,  the  insep- 
arahU'  companion  of  the  well-being  of  families  and  of  the  power  of 
States,  this  branch  of  production,  most  intimately  allied  with  the  lot 
of  the  people,  has  not  prospered  in  the  Philip})ines  as  was  to  l)e 
expected,  in  vieNv  of  the  favoring  conditions  which  exist  in  the  soil 
and  vegetation  of  the  virgin  land,  which  assist  in  the  solution  of  such 
a  great  pro])lem.  In  effect,  the  insular  tropical  climate  of  the  Philip- 
pine Archipelago,  with  the  various  moditications  of  it  caused  by  the 
topographical  situation — the  humid  atmosphere  on  the  one  hand,  and 
the  diversity  of  soils  due  to  mineral  constituents  and  effluA'ial  matter 
on  the  other  hand,  and  tinally  the  great  wooded  regions  which  have 
deposited  upon  the  land  during  ages  a  thick  coating  of  organic  matter, 
a  most  desirable  fertilizer  of  the  soil — all  this  constitutes  a  union  of 
conditions  which  make  the  Philippine  land  able  to  produce  and  mul- 
tiply not  only  the  productions  of  tropical  climates,  but  also  many 
others  of  temperate  zones,  if  proper  measures  are  taken. 

For  what  reason  is  it,  then,  that  the  actual  conditions  do  not  cor- 
respond to  .such  dispositions^  The  poorly  developed  agricultural 
condition  is  due  to  .several  cau.ses.  We  will  enumerate  briefly  the 
principal  ones  in  the  first  of  the  three  following  chapters  into  which 
this  part  is  divided.  In  the  second  chapter  we  will  indicate  the  actual 
present  condition  of  Philippine  agriculture,  and  tinally.  in  the  third, 
we  Avil]  consider  certain  means  of  improvement. 

CAUSES    OK     THE     SLICIIT    DEVELOPMENT     IN    ACiKICUETrHK    IN'    THE 

PlIILII'PINES. 

s.Nr.M.i.  I'lirrLATioN. 

One  of  the  first  requisites  for  the  i-idtivation  of  land,  without  Avhu-h 
it  is  not  possible  to  develop  the  soil  in  a  rational  manner,  is  the  hand 
of  man,  and  human  labor  must  .stand  in  harmony  with  all  the  other 
agents  of  production.  The  worthy  cultivation  of  the  .soil  is  not  possi- 
ble if  there  is  a  lack  of  hands  for  the  multifarious  labors.  This  con- 
dition has  existed  in  the  Philippines.  There  has  existed  no  propei' 
proportion  betw(>en  its  scanty  population  and  the  inuucnse  area  of  its 
territory.  In  181(i,  by  approximate  computation,  thei-e  existed  in 
the  archipelago  2.52ri.(i(K»  inhabitants.  Among  them  were  Chinese 
mestizos.  lllt.dOD;  Chinamen.  7.t>i»t».  and  those  of  the  white  race  did 
not  exceed  4,(M»U.     As  a  matter  of    fact,   but   one-ninth    part  of  the 

5 


6  REPORT    OF   THE    PHILIPPINE    COMMISSION. 

whole  territoiy — 8,267, 0(»0  hoc-tars — was  cultivated.  Bearing  in  mind 
that  the  extent  of  Philippine  territory  is  nearly  equal  to  that  of  Italy, 
with  2S.()00,()()0  inhal)itants;  a  littleness  thaii  that  of  England  and 
Ireland,  with  32,OO<».(»t»0  iiilial)itants,  and  six  times  that  of  Belgium, 
with  5,000,000  inhabitants,  the  condition  of  the  Philippines  is  con- 
spicuous, presenting  a  virgin  soil  and  an  extensive  territory  to  a  popu- 
lation of  scarcely  8,000,000. 

SLIGHT     VrriVITY    OK    TIIK    NATIVK    HACK. 

If,  in  connection  wnth  the  scanty  population,  is  taken  into  consider- 
ation the  character  of  the  Indian,  it  will  be  seen  that  the  proverbial 
laziness  of  the  native  race  has  been  no  slight  obstacle  to  advancement 
in  agriculture,  as  in  other  directions.  Content,  as  they  are,  with  the 
most  limited  amount  for  sustenance,  which,  as  a  rule,  they  are  able  to 
gain  without  effort,  they  do  not  apply  themselves  to  work  and  have 
none  of  the  more  lofty  ambitions.  They  care  naught  for  the  morrow 
nor  for  leaving  to  their  children  and  their  heirs  the  means  for  enjoying 
a  happy  future.  While  there  are  honorable  and  frequent  exceptions, 
increasing  in  number  ever}''  da}',  it  is  none  the  less  a  fact  that  in 
general  they  refuse  to  eat  bread  won  by  the  sweat  of  the  brow,  and 
this  in  spite  of  the  fact  that  it  is  to  agriculture  the  Filipino  owes  all 
there  is  of  value  in  the  general  trafiic  of  the  islands;  for,  without 
taking  into  account  the  large  interisland  traffic  and  consumption  of 
prime  agricultural  products,  00  per  cent  of  its  exportation,  which 
exceeds  36,000,000  pesos  annually,  is  composed  of  a  few  leading  prod- 
ucts of  the  soil  upon  which  but  little  handiwork  is  spent,  even  in  the 
case  of  manufactured  tobacco.  Indeed,  up  to  the  present  time  there 
exists  no  considerable  branch  of  exportation  which  does  not  come 
from  the  vegetable  kingdom,  obtained  in  the  tirst  instance  by  tield 
labor. 

THE    LACK    OF    WAYS    OF    COMMUNICATION. 

No  one  is  ignorant  of  the  great  advantages  which  means  of  commu- 
nication afford  to  agriculture.  It  is  indeed  one  of  the  chief  conditions 
for  the  development  of  agriculture,  if  there  is  any  pretense  of  seek- 
ing rich  results  from  it.  Unfoi'tunjitely,  in  the  Philippines  there  are 
scarcely  known  other  ways  than  the  so-called  general  highways,  and 
these  in  certain  periods  of  the  year  are  little  less  than  impassable. 
Nor  are  there  byways  or  anything  deserving  this  name  in  the  great 
majority  of  districts.  Such  byways,  or  secondary  roads,  are  essential 
means  of  comnumication  in  agricultural  districts;  and  for  the  farmer 
it  is  a  necessity  to  ])e  al)le  to  transport,  without  th(>  destruction  of  his 
beasts  of  ])ui(lcn.  th<>  products  of  his  lands  to  the  markets  where  they 
will  find  best  sal(>i/  Because  of  the  lack  of  such  ways  of  conuuunication 
it  I'csults  that  the  districts  produce  oidy  that  re<iuire(l  for  thi>ir  own 
sul)sistence,  lea\'ing  stationary  the  general  mai'ch  of  agriculture  and 
alnuidoning  the  elements  of  production  which  natural  opportunity 
provides  in  a  country  naturally  as  fertile  as  the  Philippines.  «• 

FAILURE    To    TAKE    ADVANTAGE    OF    THE    WATER    OF    RIVER.S. 

A  multitude  of  rivers,  large  and  small,  pass  through  the  lands  of 
the  archipelago.  They  run  along  their  great  beds  without,  however, 
inundating  their  boundaries  and  fertilizing  the  country.     With  very 
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slight  cost,  however,  ia  niiuiy  places  the}'  can  be  diverted  and  run  into 
small  canals,  ii'rio-ating  (>xtensive  tracts,  wliich  at  the  mouths  of  th(^se 
rivers  stand  awaiting' this  kind  of  fertilization,  thus  transforming  ])arren 
plains  into  l)eautiful  and  productive  fields,  in  which  can  ))e  raised  a 
great  number  of  plants  that  will  greatly  augment  the  wealth  of  the 
country.  Many  districts  now  lose  crops  and  suffer  hunger  in  conse- 
quence of  drought  because  trusting  sohdy  to  the  water  of  rains,  while 
having,  nevertheless,  in  the  neighl)orhood  rivers  which  easily  would 
furnish  not  only  water  for  irrigation,  but  also  fertilizing  matter  which 
they  always  hold  in  greater  or  less  quantities.  To  a  still  less  extent 
has  the  country  taken  advantage  of  the  great  power  of  flowing  water 
as  a  motive  force  for  the  simple  machinery  used  in  production.  In 
many  rivers  there  are  falls  of  wat(>r  which,  in  addition  to  serving  as 
irrigation  for  the  district,  could,  with  small  cost,  be  turned  to  remu- 
nerative industrial  development. 

I.MPEKP'ECTION    OF    AGRICULTURAIv    IMPLEMENTS. 

The  poor  state  of  production  in  which  the  archipelago  stands  with 
relation  to  other  countries  depends  further  upon  the  deplorable  sys- 
tems of  cultivation  followed  ))y  its  farmers.  In  the  Philippines  there 
is  scarcely  known,  much  less  employed,  a  single  one  of  the  thousand 
well-perfected  agricultural  machines,  the  use  of  which  in  other  coun- 
tries is  genei'al,  even  among  agriculturists  least  skillful.  By  reason 
of  this  all  work  is  done  in  an  imperfect  manner,  because  in  no  other 
manner  can  work  be  done  with  the  antiquated  implements  which  are 
here  used. 


LACK    OF    CAPITAL. 


The  lack  of  proper  capital  and  the  high  price  asked  for  loans  consti- 
tute another  obstacle,  which  stupefies  industry,  augments  the  cost  of 
production,  and  restrains,  in  consequence,  its  ])enefits.  In  order  to  till 
the  soil  capital  is  necessary,  if  not  indispensable,  and  often  can  be  reim- 
bursed onlv  at  the  end  of  vears. 


HAPHAZAKn    METHODS. 


/b> 


Vicious  also  is  the  general  system  of  agriculture  adopted  and  fol- 
lowed in  this  country.  It  neither  suits  the  necessities  of  its  inhal)i- 
tants,  much  h'ss  nourishes  and  furthers  commerce  and  industry,  nor 
does  it  take  proper  advantage  of  the  happy  combination  of  soil, 
climate,  and  good  distribution  of  waters  which  are  at  hand.  Th(>,  unen- 
lightened method  of  cultivation  of  the  fields  employed  is  purely  brutal; 
it  being  i-ecognized  that  to  till  the  soil,  with  proper  fruit,  there  is 
more  need  of  work  with  the  head  than  with  the  hands.  In  a  word, 
there  is  in  the  archipelago  no  system  of  agriculture,  properly  so  called, 
and  the  greater  part  of  the  i)eople  have  no  idea  of  what  agriculture 
really  means.  In  a  land  like  the  Philippines,  in  which  in  every  direc- 
tion there  grow  spontaneously  plants  of  commercial  and  industrial 
value,  and  of  the  best  quality,  how  easy  it  would  be  to  subject  them  to 
a  cultivation  which  would  greatly  improve  and  proportion  the  prod- 
lyts  to  a  greater  number  of  industries,  which  would  give  occupation 
o  many  hands  in  addition  to  those  directly  employed  in  agriculture. 
Vt\  the  side  of  the  agricultural  population  there  would  then  grow  up 
an  industrial  population  wliich  could  make  use  of  the  products  of  the 
soil  and  in  turn  be  a  consimiinii"  class. 
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CONSEQUENCES. 

To  the  defects  enumerated  is  to  be  attributed  the  fact  tha.t  the 
Philippines  so  lono-  remain  in  the  primitive  aoricultural  condition  in 
which,  accordin^j^  to  economists,  the  country  produces  only  that  which 
is  strictly  necessary  for  its  own  meager  sustenance.  The  defects 
spoken  of  in  the  agricultural  system  lasted  down  to  the  time  of 
Governor-General  Basco,  who,  in  1782,  decreed  in  certain  provinces  a 
monopoly  and  an  enforced  cultivation  of  tobacco,  inaugurating  by  this 
scarcely  equitable  measure  the  agricultural  progress  of  the  country. 

FUTILE    EFFORTS   OF   THE   ROYAL   COMPANY   OF   THE   PHILIPPINES. 

Coincident  with  the  decree  above  mentioned  was  established  the  Royal 
Company  of  the  Philippines,  with  a  large  capital  raised  in  Spain.  Its 
principal  object  was  to  establish  upon  a  large  scale  proper  mercantile 
relations  between  the  archipelago.  East  India,  China,  and  the  Spanish- 
American  colonies.  The  business  with  the  last-named  countries  con- 
sumed, however,  a  great  amount  of  the  capital  and  the  greater  part  of 
the  activities  in  the  development  of  the  agriculture  of  the  archipelago. 
To  this  is  d»<e  the  attempts  made  to  develop  on  a  large  scale  the  culti- 
vation oijfa-otton.  pigments,  cloves,  cinnamon,  coffee,  cocoa,  and  the 
nudberry  tree  for  the  growing  of  the  silkworm,  and  other  products 
of  the  soil.  But  the  general  apathy  that  came,  the  Inck  ^f  ta,.li»;^.^i 
knowledo-p  on  t]ip  ptn't  ^^f  '-nbo]"lin'd"-  the  privileges  granted  to 
shippers  from  Acapulco  in  hostility  to  those  of  the  company,  and, 
lastly,  the  strange  privileges  in  business,  amounting  to  a  tacit,  if  not 
expressed,  monopoly,  conceded  to  the  provincial  governors,  which 
lasted  down  to  the  year  1844,  together  W'ith  other  causes,  such  as  gen- 
eral ])iu-k\var(liu'ss  and  jg^norance  and  the  mercantile  isolation  of  the 
country  from  other  countries,  weie  e^■entually  the  pfm-pi-fpl  niivn^^^  fn 
nullify  the  hiuh  and  patriotic  projects  of  this  company,  causing  its 
do w n f al  1 ,  not,  however,  without  leaving  the  ^ed^oT  notable  agricul- 
tural  experiments,  which  later  bore  valuable  fruit. 

STATISTICAL    FACTS. 

A  few  statistical  facts  will  aid  in  the  comprehension  of  the  slight 
importance  of  Philippine'agriculture  in  the  first  years  of  the  present 
century.  In  the  beginning  of  this  century,  the  exterior  commerce — 
exportation— of  the  archipelago  amounted  only  to  some  4.7i>r),000 
pesos,  of  which  2,8<»0,00(>  was  the  export  of  coined  silver,  sent  for  the 
purchase  of  silk  and  cotton  goods  and  other  products  in  China  and 
Ilindostan.  One  million  seven  hundred  and  forty  thousand  pesos 
more  were  sent  to  Ann^rica,  leaving  only  some  500,000  pesos  to  repre- 
sent the  export  of  Philippine  products,  properly  so  called,  such  as  rice, 
ebony,  anneal,  sugar,  cotton,  shell,  l)ir(ls'  nests,  horns,  etc.  So  that  it 
may  ])e  said  that  at  the  l)eginning  of  tiie  century  the  total  exporta- 
tion of  agricultural  ])roducts  of  the  Philippines  scarcely  amounted  to 
400,000  pesos  aniuiall}-. 

PRESENT   STATE    OF   AGRICULTURE    IN   THE   ISLANDS. 

In  spite  of  the  conditions  Avhich  we  have  just  noted,  and  due  to  the 

Eopularization  of  .sciiMitilic  theories  and  the  stimulus  which  generall}' 
as  been  lavished  upon  agricultural  industry,  and  the  admirable  devel- 
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opmcnt  which  every  ela.ss  of  industrv  has  veroived  in  other  countries, 
there  is  ])eginnino-  to  l)e  reflected  the  ))eneticent  influence  in  the  Philip- 
pine territory,  and  the  stimulus  produces  excellent  results.  Science 
likewise  lends  its  aid  in  agricultural  undertakinos.  ))ringino-  practical 
ideas  to  the  mind  of  the  cultivator  and  arousing  him  from  his  old 
routine. 

MODKL    AC.KK'in/rUKAL    lU'ILDINCilS    AND    STATIONS. 

In  addition  to  the  meteorlogical  observatory  of  Manila,  Mdiose  serv- 
ices to  navigation,  commerce,  and  iigriculture  are  well  known  to  all, 
various  royal  degrees  have  been'passed  relative  to  the  development  of 
agriculture  in  the  Philippines.     We  here  note  the  most  important. 

By  royal  decree  of  the  8th  of  July,  in  the  year  1884,  it  was  decreed 
that  in  th(^  future  the  agricultural  department  should  ])e  independent 
of  the  inspection  geiuM-al  of  state  lands  and  should  remain  in  charge 
of  an  agricultural  connnission,  whose  organization,  object,  functions, 
and  duties  Avere  determined  in  regulations  approved  by  the  sovereign. 
By  these  regulations  there  w^ere  intrusted  to  the  connnission  the  fol- 
lowing duties:  First,  study  of  agriculture,  animal  production,  and  the 
means  holding  to  their  improvement;  second,  theoretical  and  practical 
teaching  of  agriculture  and  animal  culture  and  its  derivatives;  third, 
preparation  of  statistical  and  descriptiv(>  documents  with  regard  to  said 
productions;  fourth,  l)uilding  of  ediflces  devoted  to  agricultural  teach- 
ing; fifth,  editing  of  monographs  with  reference  to  agriculture  in  the 
archipelago  and  with  reference  to  industries  created;  sixth,  zoological 
studies;  seventh,  the  making  of  agricultural  collections,  properly  clas- 
sitied,  to  be  sent  to  the  minister  of  ultramar,  and  local  museums  to  be 
created. 

By  royal  decree  of  the  26th  of  November,  1887,  there  was  ordered 
the  creation  in  Manila  of  a  school  of  agriculture  wdiose  object  was 
the  theoretical  and  practical  education  of  skilled  farmers,  the  education 
of  overseers,  and  the  promotion  of  agricultural  development  in  the 
Philippines  by  means  of  observti^on,  (Experiment,  and  investigation. 
In  virtue  of  these  royal  acts  the  School  of  Agriculture  in  ^lanila  was 
opened  on  the  2d  of  July,  1889.  yfhere  are,  in  addition,  two  courses 
in  agriculture  given;  one  in  the/University  of  Manila,  and  another  in 
the  Ateneo  Municipal.  There  exist  two  modejjiarms  in  the  provinces 
of  Pampanga  and  Visava,  and  Ave  agricuTfural  stations  in  the  islands, 
which  are  at  the  same  tune  schools  for  overseers. 

Th<E  technical  w^ork  intrusted  to  the  agricultural  stations  mentioned 
is  the  following:  First,  the  determination  and  study  of  the  physical 
properties  of  the  tilla])le  soils  of  the  region;  second,  mechanical 
analysis  of  the  same;  third,  physical-chemical  analysis  of  the  same; 
fourth,  ([ualitative  analysis  of  the  same;  flfth,  analyses  and  experi- 
ments ])y  the  scholars,  and  their  employment  in  actual  practice;  sixth, 
study  of  systems  of  irrigation,  quantity  and  quality  of  water,  epochs 
and  times  of  irrigation  best  adapted  to  cultivation;  seventh,  analysis 
iucd  study  of  seeds,  methods  of  sowing  and  grafting;  eighth,  study 
<>and  analysis  of  secondary  products  of  agricultural  products  and  their 
uses;  ninth,  experiments  with  classes  of  labor,  and  with  machines  and 
instruments  best  adapted  to  cultivation;  tenth,  experiments  with  new 
kinds  of  products,  and  studies  of  their  adaptability  and  cultivation; 
eleventh,  study  of  the  climate  and  its  action  upon  products,  of  the 
natural  fertility  of  the  soil,  the  assimilation  of  atmospheric  and  other 
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ok'nioiits.  jiiul  tlic  iiiiiMiuT  of  clmiijiiii^-  tliciii;  twclftli,  study  of  the 
oxjM'nsc  and  products  of  actual  cultivation  and  of  rcfoi'ius  in  the 
oconouiv  of  i)i-o(hiction;  thirteenth,  studies  witii  ivfoiyncc  to  herds 
and  their  I'aces.  (|ualities,  feedinu",  care,  and  the  accliinatizatioii  of  new 
species  and  breeds;  fourteenth,  study  of  aoi-icult ural  industry,  in(his- 
trial  i)ro(Uicts.  machinery,  and  I'efornis  in  industrial  methods;  iifteenth, 
study  of  the  diseases  or  pests  ati'ectinj^- crops  and  aiumals  and  the  means 
of  comhatin^-  them  and  conserving  i)roducts;  sixteenth,  solution  of  all 
yther  pi-ol)lems  of  technical  or  economical  character  which  affect,  or 
. /nay  affect,  the  a,o-riculture  of  the  reg-ion. 

'ilie  chief  of  this  service,  the  professoi's  of  the  school,  and  the  direc- 
tors of  the  farms  and  farminti,-  stations  are  i-e(|uired  to  be  agricultural 
engineers,  with  skilled,  graduated  farmers  for  assistants. 

In  the  year  1887  a  ])eginning  was  made  of  this  work  on  the  model 
fai-m  of  the  Visayan,  established  in  th(^  town  of  La  C'arlota  (situated 
in  th(^  island  and  ])ro\ince  of  Negros),  longitude  123'^  east  of  Green- 
wich, latitude  J(»|  north;  height  al)ove  the  sea,  12.5  meters.  It  was 
established  near  the  principal  centers  of  cultivation  of  the  archipelago. 
Its  results  have  Ixhmi  recorded  in  a  special  ])ublication. 

The  model  farm  of  Luzon  was  established  in  the  toAvn  of  San  IV'di-o 
de  Magalang.  It  was  situated  in  the  province  of  Pampanga,  longitude 
1201"-  east  of  Greenwich  tmd  latitude  15|^-'  north;  height  above  the 
sea,  ?>H  meters.  On  this  farm  there  has  been  organized  since  1888 
a  fold  for  the  raising  of  horses  of  Aral)  Ijreed  for  crossing  with  the 
horses  of  the  island. 

The  iive  agricultural  stations  heretofore  mentioned  are  as  follows: 
First,  that  of  Albay,  in  the  province  of  the  same  name.  It  is  situated 
in  the  southeast  of  Luzon  123f'-^^  east  of  Greenwich,  I'S'^  09'  north 
latitud(?;  height  a})ove  the  sea,  KH  meters.  Second,  that  of  Isabela 
Luzon,  in  the  pi'ovince  of  the  same  name,  in  the  north  of  Luzon,  127f° 
east  of  Greenwich,  17^  H6'  north  latitude;  height,  42  meters  above 
the  sea.  Third,  that  of  Iloilo,  in  tht^  district  of  the  same  name,  in  the 
island  of  Panay,  122|  east  of  Greenwich,  !(»'-'  41'  north  latitude; 
height,  8  meters  above  the  sea.  Fourth,  that  of  I  locos  Sur,  in  the 
pro^•ince  of  the  same  name,  in  the  north  of  Luzon,  120|°  east  of 
Greenwich,  17f  ^  north  latitude;  height,  1.5  meters  above  the  sea.  Fifth, 
that  of  Cebu,  in  the  island  of  the  same  name,  1231'-'  east  of  Greenwich, 
lOf  ^  north  latitude;  height,  25  meters  above  the  sea. 

By  decree  of  the  general  government  of  t\w  islands,  on  the  22d  of 
July,  1892,  there  was  ordered  the  publication  of  a  periodical,  enti- 
tled Official  Agricultural  Bulletin  of  th(>  J^hili])pTifes.  m  uhicli  there 
should  be  published  all  the  data  relative  to  the  woi'k  accom})lished  in 
the  agricultural  (stablishments  mentioned;  and  by  another  decree,  by 
the  same  authority,  on  the  3d  of  Novend)er,  18J»3,  it  was  ordered  that 
this  periodical  should  begin  to  l>e  published  from  the  1st  of  Januar3% 
I  1894.      It  began  jjublication  from  the  1st  of  January,  1894,  the  chief 

Lof  the  agricultural  s(>rv)ce  of  the  Philipjjines  being  director  thereof, 
and  the  engineers  and  their  assistants  being  the  editors. 

Aoiucri/rnKK  and  animal  ciTi/niKi;. 

Certain  animals  are  intimately  allied  with  agricultural  production. 
They  are  so  allied  because  without  them  agriculture  could  not  easily 
progress,  and  because  a  certain  number  of  the  inhabitants  nuist  give 


V  C— VOL  4—01- 


REPORT    OF   THE    PHILIPPINE    COMMISSION.  11 

them  attention,  and  because  they  produce  without  much  cost  various 
articles  for  the  laborer,  and.  linally.  because  there  are  plants  and 
products  distinctly  and  only  for  their  maintenance.  Accordingh'. 
after  having  set  forth  the  principal  vegetable  products  of  the  archi- 
pelago. Tve  will  speak  brielly  of  herds  and  other  domestic  animals  con- 
nected with  agriculture. 

PRIN'CIPAL    VEGETABLE    PRODUCTS   OF   THE    ARCHIPELAGO. 

In  order  to  appreciate  the  actual  agricultural  condition  of  a  country 
or  region  with  respect  to  its  products,  it  is  sufficient  to  consider  the 
most  important.  Although  in  the  treatise  on  phytography  it  is  set 
forth  what  are  the  principal  crops  of  greater  cultivation  in  the  islands, 
nevertheless  we  will  briefly  enumerate  them  here,  with  some  remarks. 

Rice  is  the  bread  and  principal  sustenance  of  the  natives.  The  land 
responds  with  wonderful  fertility  to  the  labor  which  the  native  puts 
upon  it.  rendering  in  good  years  from  ninety  to  one  hundred  times  the 
amount  of  rice  sown.  There  exist  more  than  120  varieties  of  this 
grain,  distinguished  by  color,  size,  taste,  and  adaptability.  The  ordi- 
nary price  of  rice,  with  its  hull,  called  palay.  at  its  place  of  produc- 
tion and  in  normal  times,  ranges  from  6  to  7  reales  fuertes  per  cavan 
(16  liters).  The  price  of  rice  cleaned  or  hulled  ranges  from  15  to  16 
reales  per  cavan.  . 

The  annual  production  of  palay  in  the  Philippines  is  somes-ZJLiUO.OOO 
cavans.  but  even  this,  united  with  maize,  mangoes,  and  other  food 
plants,  does  not  suffice  for  the  internal  consumption,  it  being  necessary 
to  import  fromjSaygon  annually  more  than  1.0<KJ.000  cavans.  of  the 
value  of  2.500.000  pesos  on  the  average. 

In  certain  Philippine  provinces  corn  takes  the  place  of  rice  as  the 
staple  article  of  food.  Such  is  the  case  in  Cagayan  and  Isabela  de 
Luzon,  where  the  cultivation  of  this  product  is  alternated  with  that  of 
tobacco. 

Ahaca  {inanUa  hemp 2?lant). — Hemp  occupies  the  chief  place  among 
tibrous  and  textile  plants.  Its  enormous  production  has  been  limited 
to  certain  regions  of  the  Philippine  archipelago,  as  all  the  attempts 
made  to  introduce  its  cultivation  and  utilization  in  Borneo.  Sumatra, 
and  other  points  have  failed.  It  constitutes  one-third  of  the  Philippine 
exports,  it  having  been  remarked,  according  to  statistics  published  in 
ISitl.  that  from  the  year  1818  to  the  year  1891  the  production  and 
exportation  of  raw  hemp  has  increased  from  the  insigniticant  quantity 
of  13,883  kilograms  exported  in  said  year  1818.  to  that  of  93,711,821 
exported  in  1893  and  valued  at  12,558,548,  according  to  official  custom- 
house statistics. 

Cofton. — Scmie  time  ago  cotton  attained  some  importance  in  the  Phil- 
ippines, because  it  was  the  principal  material  of  the  domestic  weaving 
industry  now  reduced  to  Aery  limited  pro^xtrtions.  on  account  of  the 
competition  of  English  and  Spanish  cotton  cloths,  which  are  imported 
to  the  amount  of  5.000.0<»0  pesos,  and  of  the  tax  on  looms. 

''  We  have  not  the  slightest  doubt."  says  Dr.  San  Martin,  who  has 
written  a  valuable  little  book  on  the  cultivation  of  cotton  in  the  Philip- 
pines, ''that  with  a  good  choice  of  lands,  with  the  adoption  of  seed 
the  best  adapted  to  the  quantity  and  quality  of  the  cotton  harvested, 
and  principally  with  the  use  of  American  cotton-working  machines, 
either  worked  by  hand  or  by  any  kind  of  motor,  and  without  omitting 
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anything  essential,  the  greatest  success  would  crown  the  work  under- 
taken by  cotton  raisers.  The  sale  of  the  product  on  favorable  terras 
would  lie  sure  in  Manila  itself,  where  the  certainty  of  having  good  cotton 
in  abundance  would  probably  lead  to  the  immediate  establishment  of 
.spinning  factories  and  possibly  of  weaving  factories  also.  Now  that 
suo-ar  is  in  a  miserable  state  at  present  and  has  a  future  precarious  and 
sad  enough,  it  would  b(>  well  for  agriculturists  and  merchants  to  think  of 
the  great  advisability  of  establishing  cotton  plantations.  *  *  *  An 
annual  importation  of  more  than  |>80<),000  in  cotton  threads  and  of 
^^7,000,000  to  SS. 000,000  in  cotton  goods  we  beliine  offers  a  broad 
iield  for  competition  to  a  Philippine  agricultural  and  manufactured 
product  of  this  most  valuable  textile  material.-' 

Sugar. — For  a  long  period  this  was  the  chief  article  of  export  and 
one  of  the  principal  Philippine  products.  Afterwards  the  demand  for 
and  production  of  hemp  grew  in  importance  until  it  was  placed  at  the 
head  of  our  exportations,  while,  with  rare  turns  of  rising,  the  demand 
for  Philippine  sugar  diminished.  In  the  period  from  1889  to  1893  the 
average  sugar  exportation  amounted  to  about  11,500,000  pesos. 

Three  enemies  as  cruel  as  persistent  mainly  conspire  to  kill  the 
exportation  of  Philippine  sugar,  and  they  are:  Beet-root  sug;:i"  high 
freights,  and  the  bad  curing  of  sugar. 

The  very  impure  Philippine  sugars  contain  great  quantities  of  dregs 
and  of  vegetable  acids  already  in  a  state  of  fermentation ;  which  occasions 
a  great  loss  of  crvstallizable  saccharine  substances  in  the  refineries. 

Tohacco. — Philippine  tobacco  represents  now  substantial  wealth  and 
a  flattering  future,  because  the  tobacco  business  rests  upon  a  solid 
basis,  which  is  the  excellence  of  the  leaf,  only  excelled  in  the  whole 
world  ])y  the  justly  celel)rated  Ha^'ana  tobacco.  For  the  present,  limit- 
ing oursehes  to  the  prej)ared  leaf,  or  leaf  tobacco.  Ave  shall  say  that 
from  5.52,000  pesos'  worth  exported  in  1881,  the  exportation  during 
the  past  five  years  has  risen  to  about  2,000,000  pesos,  without  counting 
the  value  of  maniifactui'ed  tobacco,  which  is  considerable. 

These  figures  and  this  gradual  increase  observed  in  the  exportation 
of  our  tobacco  in  the  midst  of  the  general  crisis  through  which  almost 
all  the  i^roducing  coinitries  have  l)een  passing,  o\erwhelmed  with  stocks 
larger  than  the  demands  of  universal  consumption,  offer  a  legitimate 
and  very  pleasing  outlook  for  the  Philippin(>s,  because  th(\v  (dearly 
demonstrate  that  the  only  reason  for  this  increasing  demand  for  our 
tobacco  is  its  marked  superiority. 

fndlgo.  —For  many  years  Philippine  indigo,  esptH-ially  that  of 
Laguna  and  of  Ilocos,  was  the  worthy  rival  of  that  from  (Juatemala, 
which  is  considered  the  best  in  the  world.  But  on  the  one  hand  the 
deceptions  practiced  blindly  and  avariciously  by  the  Chinese  traders, 
in  whose  hands  this  valuable  trade  had  l)een.  and  which  was  discred- 
ited in  consequence,  and  on  the  other  hand  the  application  to  dyeing 
of  aniline  dyes  extracted  from  coal  tar,  very  cheap  and  with  magnifi- 
cent colors,  although  not  very  permanent,  were  potent  reasons  for 
diminishing  to  a  great  extent  the  demand  for  Philippine  indigo. 

In  1893  107,000  kilograms  of  solid  indigo,  valued  at  85,000  pesos, 
were  exi)ortcd.  and  of  liquid  indigo  276,000  kilograms,  valued  at 
13,500  pesos. 

Cocoa. — Cocoa  is  a  delicate  plant,  and  although  it  is  found  in  small 
quantities  in  several  ])rovinces  of  Luzon  and  Visayas,  where  it  pros- 
pers best  is  in  southern  Mindanao  and  in  the  district  of  Davao,  where 
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it  is  produced  in  g-reater  abundance  and  of  ])etter  quality.  The  pro- 
duction is  limited  and  is  estimated  to  he  some  2,000  piculs,  wliich  are 
consumed  in  the  archipelago.  The  first  cocoa  plants  in  the  archipelago 
are  due  to  Father  Juan  de  Avila,  of  the  Society  of  Jesus,  for  he  used 
his  influence  with  the  (Tovernor  Don  Diego  de  Salcedo  to  get  from 
New  Spain  some  living  plants  of  cocoa,  which  he  planted  and  culti- 
vated with  the  greatest  care  in  Hog,  capital  of  the  island  of  Negros, 
where  he  then  lived.     (P.  Delgado,  S.  J.) 

Coffee. — Coffee  was  until  a  short  time  ago  a  very  widely  distributed 
product,  which  was  found  in  the  provinces  of  Laguna,  Ta3^abas,  Cavite, 
and  especially  in  Batangas,  which  was  the  chief  center  of  its  produc- 
tion. Philippine  coffee  may  be  compared  to  that  of  flava  and  Marti- 
nique, but  there  are  some  localities  where,  according  to  experts,  it  is 
produced  (Mjual  to  that  of  ^Nlocha.  The  statistics  of  the  years  1887  and 
1888  give  a  production  of  coffee  in  all  the  islands  of  115,000  piculs, 
somt;  100,000,  valued  at  2,000,000  pesos,  being  exported,  half  of  this 
exportation  going  to  Spain  and  the  rest  to  China,  British  India,  and 
Japan. 

In  order  that  Philippine  coffee  may  compete  in  the  markets  of  the 
world  with  similar  American  products  it  only  lacks  perfection  in 
shelling  and  polishing,  which  deficiencies  can  be  easily  remedied  by 
apparatus  suitable  for  correcting  those  defects. 

For  some  time  past  the  production  of  coffee  has  been  diminishing  to 
such  a  degree  that  during  the  year  1893  only  374  piculs  of  this  valua- 
ble article  were  exported.  The  cause  of  this  decadence  is  the  destruc- 
tion caused  in  the  plants  by  an  insect  of  the  genus  Xylotrechus,  and 
by  a  fungus  of  the  genus  Peromospera. 

Cocoa  Palm. — This  is  a  tree  of  inestimable  value,  because  everything 
can  })e  used,  as  we  have  said,  in  the  prop(U'  place.  It  a])ounds  in  all  the 
archipelago,  and  its  fruit,  the  cocoanut,  is  exported  to  France,  Spain, 
England,  and  China  to  the  value  of  $075,432;  and  the  oil  only  to  China 
to  the  value  of  $15,445.     It  is  generally  exported  in  the  form  of  copra. 

STOCK  RAISING. 

In  view  of  the  vast  plains  which  could  be  used  for  grazing,  the  herd- 
ing industry  leaves  much  to  be  desired  in  the  archipelago. 

ITorse.'i. — Most  of  the  horses  in  the  Philippines  came  from  Mexico, 
Spain,  and  China.  The}^  are  small  and  have  hard  hoofs,  as  mentioned 
in  the  zoography.  The  Indian  does  not  take  the  care  of  them  that 
such  no])le  animals  deserve;  they  make  them  work  before  they  are  full 
grown  and  ov<'r\vork  them  in  their  races.  The  provinces  which  have 
the  best  horses  are  Batangas  and  Pangasinan.  They  are  plentiful, 
but  more  delicate,  although  better  adapted  to  racing,  in  Amb(js,  Cam- 
arines,  All)ay,  and  Sorsogon.  Those  of  Ilocos  are  small,  but  strong. 
In  Visayas  the  Mindoro  horses  are  renowned,  and  they  abound  in 
Negros,  Cebu,  Iloilo,  and  Leyte.  The  horses  of  Mindanao  and  Jolo 
are  very  good  and  of  good  height,  but  rather  wild;  they  are  quite 
abundant  in  the  districts  of  Misamis  and  Cotabatto. 

Biiffaloe.'i. — These  cattle  are  repres(?nted  })y  the  carabao  or  buffalo 
{Biihdlas  huffelus  L.)  of  the  bovine  family.  It  is  the  most  remarkable 
quadruped  which  the  Spaniards  found  in  the  Philippines.  There  are 
few  animals  so  ugly,  ])ut  few  more  useful  for  agricultural  purposes, 
especially  in  the  Philippines,  where  it  could  not  be  replaced.     It  is 
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bluok.  or  dark  brown,  its  coat  of  hair  being  very  streaked,  its  horns 
large,  curved,  wide,  and  rough;  the  head  small  in  comparison  to  the 
large  body.  It  has  great  strength  in  drawing  heavy  burdens,  but  its 
oait  is  slow  and  its  movements  sluggish.  On  account  of  its  great 
resistance  to  the  heat  of  the  climate  and  the  great  ease  with  which  it 
fords  large  rivers,  and  works  the  marshy  lands,  into  which  all  parts  of 
the  archipelago  are  converted  during  the  rainy  season,  it  is  invaluable. 
The  butialo  is  also  indispensable  in  the  Philippines,  because  without  it 
it  would  be  impossible  to  travel  through  many  regions,  especially  in 
the  rainy  season.  It  begins  to  work  when  4  or  5  years  old.  and  lives 
until  80.  and  its  horns  and  hide  are  very  useful.  The  buffalo  is  unip- 
arous.  has  an  ugly  appearance,  a  good  scent,  and  excellent  hearing. 
It  eats  much  and  needs  to  drink  often.  It  is  supposed  that  there  are 
a  million  and  a  half  head  of  these  cattle. 

This  animal  is  the  most  abundant  and  the  best  developed  in  the 
country;  it  is  almost  the  only  animal  used  in  agricultural  work,  and 
as  a  beast  of  burden.  The  provinces  where  most  are  bred  are  Pan- 
gasinan.  Pampanga,  Albay,  Laguna,  Morong.  and  Zambales,  in  Luzon. 
In  Cebu.  Iloilo  and  Xegros.  in  Visayas.  and  in  Mindanao,  in  the  dis- 
tricts of  Misamis  and  Cotabatto. 

The  wild  mountain  buffalo  in  a  savage  state  is  to  be  feared.  Meet- 
ing with  it  in  the  forests  is  really  dangerous  for  men. 

JW</^  cattlt. — This  species  does  not  belong  to  the  Philippines,  but 
came  from  Mexico  and  China,  and  is  not  as  useful  as  in  other  countries. 
Ordinarily  it  is  only  raised  for  beef.  In  some  provinces  they  are 
beginning  to  use  oxen  for  ffeld  work  and  as  draft  animals. 

The  best  neat  cattle  and  the  most  abundant  are  found  in  the  province 
of  Batangas.  where  they  sul)stitute  the  buffalo  in  a  great  measure  for 
field  work.  They  are  also  plentiful  in  ^Nlindoro.  Masbate.  and  Ticao. 
from  which  islands  the  dealers  of  Manila  are  supplied.  There  are 
also  good  cattle  ranches  in  the  island  of  Tabiliran.  northern  Luzon,  in 
Cahmiianes  and  Benguet.  In  Visayas  neat  cattle  abound  in  Xegros, 
Cebu.  and  Iloilo,  and  in  Mindanao,  in  the  districts  of  Misamis  and 
Cotabatto. 

Sheep.— Th.Q^Q  animals  do  not  prosper  in  this  archipelago,  and  there 
are  very  few  and  miserable  specimens  of  this  most  important  kind  of 
cattle. 

Goats. — These  are  bred  to  a  cetain  extent,  especially  in  the  moun- 
tains. The  provinces  where  there  are  most  are  Batangas.  in  Luzon,  in 
Visayas,  Cebu.  Iloilo.  and  Leyte.  and  in  Mindanao,  in  the  district  of 
Misamis. 

Pigs. — These  are  more  abundant  and  of  more  utility  in  the  Philip- 
pines than  the  two  previous  classes.  The  Philippine  swine  are  of 
Chinese  breed.  Their  principal  use  is  that  of  the  breed,  that  is  to 
say,  for  making  lard.  In  small  towns,  and  even  on  the  outskirts  of 
large  ones,  almost  ajl  the  inhabitants  raise  pigs.  The  provinces  where 
there  are  most  are  in  Luzon.  Batangas.  and  Pampang-a.  in  Visayas. 
Cebu,  Iloilo,  and  Samar.  and  in  Mindanao.  Misamis.  Cotabatto,  "anci 
Zamboanga. 

Dohust/'c  fowL — Chickens  abound  thrtnighout  the  ari'hipelago.  but 
thev  are  only  raised  on  a  small  scale,  and  there  are  no  special  breeds 
which  merit  particular  mention.  Turkeys  are  also  raised,  but  in  the 
same  waA  as  chickens. 
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Duehs. — The  ducks  raised  in  the  town  of  Pateros  (near  Manila), 
where  all  the  inhabitants  are  engaged  in  this  industr3%  deserve  special 
mention.  The  breeding-  places  are  located  on  the  banks  of  the  Pasig 
River,  in  the  form  of  yards  fenced  with  bamboo  cane  about  1  3'ard 
hig'her  than  the  level  of  the  Avater,  where  the  adult  ducks  pass  the 
dav.  Near  this  there  is  another  inclosure  where  there  is  less  water, 
where  they  keep  the  medium  sized  ducks  or  those  beginning  to  have 
feathers.  Behind  these  two  inclosures  there  is  another  smaller  one, 
with  a  floor  of  woven  cane  or  sanali,  where  the  little  or  newly-hatched 
ducks  are  kept. 

The  food  of  the  little  ducks  consists  of  boiled  rice,  or  morisqueta, 
and  small  crabs.  The  larger  ones  are  given  palay,  or  rice  in  the  husk, 
and  a  small  snail,  called  by  the  natiA'es  suso,  which  comes  from  Laguna 
de  Bay. 

In  the  duck  houses,  which  are  not  far  distant  from  the  duck  yards, 
there  is  the  same  separation.  At  sunset  all  the  ducks  retire  in  an 
orderly  manner  to  their  respective  departments,  to  return  to  the  yards 
at  daybreak  on  the  following  day  in  the  same  order.  It  is  hardly  day- 
light when  the  bantay,  or  keeper,  opens  the  doors.  In  the  duck  house 
there  is  a  floor  of  rice  husks  10  centimeters^  thick  and  a  light  burning- 
all  night.  After  the  ducks  are  let  out  in  the  morning  and  fed  their 
usual  ration,  the  keeper  gathers  the  eggs  laid  by  the  ducks  into  little 
heaps  of  from  five  to  ten.  Those  collected  are  taken  to  the  general 
storehouse  until  the  number  necessar}-  for  one  setting  is  collected. 

Near  the  house  of  the  proprietor,  not  far  from  the  duck  houses  and 
duck  yards,  there  is  a  house  or  room  of  bamboo  and  palm  leaves,  care- 
fully built,  and  with  as  few  apertures  as  possible — sometimes  onl\'  that 
of  the  door  of  entrance.  The  interior  walls  are  of  bamboo  or  woven 
cane,  and  the  floor  is  a  thick  layei"  of  rice  husks  or  ipa.  Around  the 
walls  at  the  distance  of  a  meter  a  sort  of  barrier  is  raised  w^th  woven 
cane  (matting),  and  between  this  and  the  wall  some  baskets,  called 
toangs,  are  placed  to  receive  the  eggs  for  hatching.  The  space  between 
the  wall  and  the  barrier  is  filled  with  rice  husks  for  the  purpose  of 
isolating  the  interior  temperature  of  the  baskets  from  that  of  the  out- 
side room. 

At  the  entrance  door  of  the  room  there  is  an  iron  boiler,  wherein 
the  rice  husks,  contained  until  then  in  bags  of  hemp  cloth,  are  heated. 
When  the  husks  are  heated  they  are  replaced  in  the  same  bags,  near 
the  baskets  or  toangs.  where  are  already  prepared  1,000  eggs  in  the 
same  number  of  bags  as  those  containing  husks,  usually  eight.  A  bag 
containing  husks  is  then  placed  at  the  bottom  of  the  basket  without 
emptying  it,  and  above  it  one  of  eggs,  and  so  on  in  layers.  The  tem- 
perature is  kept  36^  to  37°  C,  and  in  order  to  do  it  the  operation  of 
heating  the  husks  and  returning  them  to  the  baskets  is  repeated  every 
day,  taking  care  to  place  in  the  bottom  layers  those  eggs  which  were 
the  day  before  in  the  top  layers.  After  twentA-one  days  the  eggs  are 
taken  out  and  put  on  tables  in  the  center  of  the  room.  On  each  table 
1,000  eggs  are  placed,  arranged  so  that  they  touch  each  other,  and 
covered  with,  blue  cotton  cloths  to  protect  them  from  the  light  and 
somewhat  from  the  temperature  of  the  room.  The  eggs  have  a  tem- 
perature of  32^  C,  approximately,  and  are  kept  at  this  temperature  for 
eight  days,  when  the  little  ducks  begin  to  hatch  out  everywhere.  At 
this  time  the  keeper,  who  during  incubation  sleeps  alongside  of  the  same 
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tablo,  oathoi'.s  up  tho  littli'  ducks  one  by  one  and  puts  them  in  a  broad 
basket  of  reeds  or  ])ilao,  witli  straw,  under  the  table,  where  they  all 
perspire  and  dry  oil"  for  one  or  two  days.  Tlienee  they  are  taken  to 
the  small  duck  yard  already  mentioned.  When  they  are  grown  the 
male  ducks  are  taken  to  market,  the  females  being  kept  for  breeding 
purposes. 

MEANS   FOR   THE   SUCCESSFUL    DEVELOPMENT    OF   A(iRICULTURE. 

NECESSARY    KNOWLEDGE. 

Agricultural  production  is  a  vast  problem,  susceptible  to  an  infinite 
variety  of  combinations  and  solutions,  and  in  which  a  considerable 
number  of  elements,  not  only  differing  from  each  other,  but  variable, 
by  reason  of  a  multitude  of  accidental  and  unforeseen  circumstances, 
and  which  it  is  frequently  difficult  to  appreciate  and  discern,  enter, 
so  that  what  is  true  for  one  locality  is  not  true  for  another,  what  is 
good  in  this  district  and  beneficial  is  prejudicial  in  another,  what  can 
be  used  with  profit  on  one  farm  may  possibly  be  ruinous  on  another 
neighboring  one,  what  has  turned  out  well  one  year  may  be  a  failure 
in  the  following,  and,  finally,  what  may  give  a  profit  at  one  time  may 
by  reason  of  this  or  that  circumstance  soon  fail  to  give  it. 

In  this  state  of  things  it  is  readily  seen  that  it  is  impossible  to  take 
into  account  the  infinitely  changeable  influences  which  in  greater  or 
less  degree  are  involved  in  the  phenomenon  of  agricultural  produc- 
tion, both  from  the  point  of  view  of  the  laws  of  nature  as  well  as  from 
the  standpoint  of  the  mechanical  and  economical  means  to  which  it  is 
subject  at  the  will  of  man. 

In  order  to  properly  work  a  farm  to  get  out  of  it  the  Q,rops  it  should 
produce,  it  is  not  enough  to  have  a  theoretical  and  practical  knowledge 
of  agriculture,  it  is  necessary  to  add  to  it  exact  notions  of  the  follow- 
ing points: 

(1)  The  best  system  of  cultivation  to  follow,  according  to  the  nature 
of  the  land,  its  location,  and  all  the  circumstances  which  may  influence 
the  growth  of  the  products. 

(2)  The  preference  which  should  be  given  to  certain  crops  which 
yield  the  most  profit  and  which  are  best  adapted  to  the  nature  of  the 
land  cultivated. 

(3)  The  most  economical  methods  of  obtaining  the  greatest  possible 
amount  of  crops. 

(4)  Finally,  the  best  means  of  utilizing  these  products  and  getting 
from  them  the  greatest  net  profit. 

PROTECTION    ON    THE    PART   OP   THE   GOVERNMENT. 

One  of  the  duties  most  proper  to  a  government  and  of  great  respon- 
sibility is  the  encouragement  and  protection  it  owes  to  agriculture, 
because  from  perfecting  the  same  and  the  development  of  the  arts 
necessary  for  the  utilization  of  its  products  the  welfare  of  a  people  is 
derived,  a  well-being  which  it  is  especially  incuml)ent  upon  a  govern- 
ment to  pnmiote.  The  Filipinos,  with  the  elements  contained  in  their 
soil,  will  be  able  when  the  time  comes  to  devote  themselves  with  much 
profit  to  all  kinds  of  industries;  but  in  order  that  these  industries 
may  have  rational  conditions  of  life  and  prosperity  the  first  thing  to  do 
is  to  give  the  Philippines,  by  means  of  a  good  system  of  cultivation, 
agricultural  industries. 
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By  system  of  cultivation  is  understood  the  div^erse  processes  which 
are  employed  for  working  arable  land,  harmonizing  the  forces  of 
nature  Avhich  work  all  the  time  and  by  themselves  and  those  which, 
depending  on  man,  he  may  use  and  direct  as  he  pleases.  According 
to  this  there  must  be  many  systems  of  cultivation,  because  there  are 
many  different  ways  of  obtaining  products  from  the  soil.  Left  to  itself, 
and  therefore  limited  to  the  forces  of  nature,  the  earth  becomes  cov- 
ered with  wild  vegetation  destined,  according  to  the  quality  and  situa- 
tion of  the  lands,  to  form  meadows  or  forests,  which  in  a  certain  way 
may  be  made  to  alternate  with  products  obtained  b}^  the  work  of  cul- 
tivation. The  choice  of  a  system  of  cidtivation  is  one  of  the  things 
which  should  most  attract  the  attention  of  the  agriculturist.  To  deter- 
mine with  probabilities  of  certainty  what  may  be  the  system  of  culti- 
vation best  suited  to  a  farm  there  is  necessary  (1)  exact  knowledge  of 
the  nature  of  the  land;  (2)  of  the  influence  its  location  may  have  on  its 
vegetable  products;  (3)  of  the  means  at  one's  disposal. 

MEANS   OF   COMMUNICATION. 

Having  perfected  the  methods  of  cultivation  and  the  development  of 
agricultural  production,  the  Government  should  utilize  the  proceeds 
of  taxation  by  inaugurating  the  construction  of  good  cart  roads, 
establishing  a  good  system  of  neighborhood  roads,  and  undertaking- 
canal  works,  which  fertilize  the  lands,  give  an  outlet  for  its  products, 
life  to  internal  traffic,  and  food  to  external  traffic.  In  this  way  abun- 
dance, cheapening  the  products  of  the  soil,  will  increase  the  wealth  of 
the  country  without  detriment  to  the  laboring  classes.  Ease  of  com- 
munication and  the  proximity  of  places  where  the  cultivator  can  dis- 
pose of  his  goods  are  a  real  and  positive  advantage  which  can  not  fail 
to  enter  into  consideration  and  to  powerfully  influence  the  value  of  a 
piece  of  arable  land.  It  is  never  well  to  lose  sight  of  the  capital 
represented  by  herds  and  animals  used  for  transporting  farm  products 
to  market,  whose  cost  should  be  deducted  from  the  proceeds  of  the 
sale  of  these  same  products.  In  this  connection,  those  agriculturists 
do  not  calculate  well  who  are  accustomed  to  transport  the  products  of 
their  farms  for  a  long  distance  in  order  to  get  a  profit  which  is  appar- 
ently greater  Init  in  reality  much  less  than  the  expenses  occasioned 
by  the  journey. 

COMBATING    FALSE   NOTIONS.  y 

If  agriculture  in  the  Philippines  is  to  reach  the  state  of  prosperity 
of  which  it  is  susceptible,  it  is  necessary  for  the  Government  to  duly 
foster  the  diffusion  of  agricultural  knowledge  and  cause  this  empiri- 
cism, which  nullifies  with  its  tenacious  opposition  to  every  sort  of 
improvement  the  natural  fertility  of  the  Philippine  soil,  to  disappear. 
Wherever  the  sight  rests  in  the  Philippines  the  fatal  results  of  this 
empiricism,  the  inevitable  consequence  of  indiflerence,  are  seen. 
Cultivation  in  a  miserable  state,  on  account  of  the  lack  of  well-directed 
labor;  weak  and  degenerate  stock.  These  are  the  two  industrial  ele- 
ments which  separately,  as  a  rule,  dispute  the  development  of  this 
territory.  Outside  of  a  more  or  less  circumscript  radius  around  the 
great  centers  of  populatior.,  in  which  there  is  more  or  less  local  con- 
sumption, but  always  of  some  importance,  it  is  a  chimera  to  expect 
large  profits  for  the  cultivator  and  improvements  in  the  agricultural 
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art,  without  iiiiichine.s,  which  siinplify  and  cheapen  labor;  without  live 
stock,  which  at  the  .same  time  that  they  supply  the  motive  power  eco- 
nomically and  plentifully  for  said  machines,  also  furnish  the  manure  so 
necessary  to  all  ag-ricultural  development. 

INTRODUCTION    AND    PROPAGATION   OF    NEW    PLANTS. 

The  mtroduction  of  new  plants  and  their  propagation  throughout 
the  provinces  is  advisable,  such  as  that  of  the  mulberry  tree,  wdiich 
fornierlv  gave  such  good  results  in  the  silk  industry.  It  would  be 
advi.-^ahie  likewise  to  cultivate  the  nettle  for  the  valuable  fiber.>^  and 
sorghum  for  alcohol  and  sugar.  Many  oleaginous  and  dyeing  plants 
and  even  sugar  cane  would  give  larger  and  better  crops  with  better 
means  and  careful  processes  in  the  different  operations  of  the  respec- 
tive industries.  The  use  of  fertilizers,  almost  unknown  to  the  natives, 
should  be  introduced.  The  many  places  that  are  not  used  for  any- 
thing should  be  made  use  of  for  herds  of  horses  and  cattle. 

SPECIAL   REMARKS. 

One  of  the  first  measures  which  should  be  taken  is  the  increase  of 
the  number  of  model  farms  and  agronomic  stations,  so  that  the  agri- 
cultural necessicies  of  all  the  archipelago  may  be  studied  in  a  perfect 
manner,  because  the  climatologic  and  telluric  conditions  are  as  difl'er- 
ent  as  the  islands  are  different  which  compose  this  extensive  archipelago. 

The  island  of  Mindanao,  where  all  the  most  important  products  of 
the  archipelago  can  be  easih'  cultivated,  and  where  on  account  of  the 
lack  of  population  they  can  not  be  taken  advantage  of,  demands  special 
attention  on  the  part  of  the  Government.  To  this  end.  it  would  be 
advisable  to  plant  in  that  region,  besides  a  model  farm  with  its  corre- 
sponding agronomic  stations,  some  private  companies  or  societies  of 
colonization  and  development,  managed  by  persons  of  undoubted 
honesty  and  of  competent  knowledge  for  such  business,  for  the  ground 
is  worth  as  much  as  the  man. 
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PUBLIC   EDIFICES   AND   OTHER   WORKS. 

IX   GENERAL. 

The  building-  materials  at  the  di-sposal  of  the  Filipinos,  the  climato- 
logieal  conditions  of  the  country,  the  frequency  in  it  of  earthquakes, 
and  the  greater  or  less  degree  of  culture  in  the  different  districts  and 
localities,  have  chiefl}^  determined  the  structure  and  aspect  of  the  edi- 
fices and  even  of  works  in  general  in  the  Philippine  Archipelago,  so 
different  from  those  of  other  parts  of  the  world,  and  which  seem  so 
novel  to  the  European  who  arrives  here  for  the  first  time. 

VAKIOUS   CLASSES   OF   EDIFICES   ACCORDIXG   TO    BUILDING    MATERIALS. 

Beginning-  with  works  more  properly  called  edifices,  undoubtedly  the 
great  majority  of  them  are  ])uilt  of  light  materials,  there  ])eing  under- 
stood as  such,  bamboo,  nipa  palm  leaves,  grass,  etc.,  excepting  wood, 
which  in  the  form  of  timbers  or  beams  may  constitute  the  frame,  which 
is  also  made  of  liamboo  in  a  great  many  dwellings.  A  goodly  number 
of  edifices,  especially  in  large,  well  laid  out  towns,  besides  having  the 
frame  made  of  good  timbers  and  beams,  are  wholly  built  of  wood,  the 
nii)a  palm  leaves  l)eing  only  used  for  the  roof  or  covering.  There  are 
included  in  this  class  of  buildings  very  good,  substantial,  and  beauti- 
ful houses,  churches,  manufacturing,  and  mercantile  establishments, 
railroad  stations,  barracks,  and  even  small  military  forts,  constructed 
according  to  architectural  rules  and  elegance,  in  which,  besides,  the 
nipa  roof  is  frequently  substituted  l)y  galvanized  iron.  Also  from 
ancient  times  there  have  been  in  use  in  the  Philippines,  and  are  still 
being  built,  edifices  of  irregular  stones  and  mortar  — at  least  their  walls, 
to  a  greater  oi-  lesser  height;  others  of  strong  walls  resting  on  a  good 
foundation  of  hewn  stone;  and  even  some  whose  exterior  walls  are 
wholly  faced  with  hewn  stones  on  one  or  more  facades.  The  old 
buildings  usually  have  tile  roofs;  that  is,  made  of  earthen  tiles,  now 
generally  substituted  bj'  iron  plates.  Finalh^  this  same  metal  cast  in 
pieces  or  wrought  in  bars  has  been  utilized  in  the  archipelago  as  an 
important  building  material,  and  not  many  years  ago  there  was  a  church 
built  whose  frame,  walls,  pillars,  and  roof  were  all  of  iron. 

OBJECTIONS   TO   ALL   BUILDING    MATERIALS. 

The  nipa  palm  is  often  like  tinder.  A  spark  will  often  set  it  afire, 
and  the  heavier  timbers  of  a  house  only  serve  to  feed  the  fire.  The 
houses  built  of  irregular  stones  and  mortar  are  considered  the  most 
dangerous  when  an  earthquake  occurs.     Even  the  strongest  is  so  in 
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case  of  earthjquakes.  Tiles  are  in  such  cases  the  worst  roof.  Iron 
becomes  very  hot,  and  the  plates  of  the  same,  if  they  are  not  well 
fastened,  may  be  lifted  and  torn  away  by  the  typhoons.  There  is  no 
kind  of  construction  without  ol)jections  which  the  constructor  must  try 
to  overcome,  and  advantages  which  he  will  study  how  to  avail  himself 
of,  with  due  attention  to  what  is  necessary  and  desirable  for  the  spe- 
cial ol)ject  of  the  work,  and  of  the  means  and  resources  at  his  disposal. 
Mr.  Cerero,*  in  a  conscientious  work  which  he  published,  gives  very 
definite  instructions  about  constructing-  edifices  so  that  they  may 
oppose  bo^h  to  earthquakes  and  winds  all  the  resistance  possible.  To 
prevent  the  effects  of  the  former,  buildings  in  the  Philippines  do 
not  usually  have  more  than  one  story,  or  at  most  two,  above  the 

foundations. 

PUBLIC  edifices:  where  and  what. 

Overlooking  the  little  which  in  the  way  of  buildings  may  attract 
attention  in  sparsely  populated  lands,  in  ranches,  villages,  and  even  in 
the  majority  of  small  places,  it  is  our  duty  to  say  that  all  the  civil  towns 
have  tliese  public  edifices:  The  church,  the  convent,  the  court,  and  the 
two  schools  for  ])oys  and  girls  frequently  joined  togeth(n'  and  so  placed 
that  they  surround  a  square.  To  these  must  be  added  the  ceraeter}^, 
more  or  less  well  inclosed  and  suitable.  In  the  capitals  of  provinces 
or  districts  it  is  also  customary  to  have  a  government  house  or  royal 
house,  as  it  is  called.  In  certain  capitals,  besides,  and  perhaps  in  other 
towns  which  are  not,  there  are  located  other  centers:  Oflicial,  eccle- 
siastical, civil,  army,  or  navy,  or  dependencies  of  the  same;  all  of  whicL 
occupy  their  respective  buildings,  constructed  or  adapted  to  their  pur- 
pose. This  may  likewise  be  said  of  the  establishments  erected  by  the 
companies  or  mercantile  or  industrial  societies,  by  religious  corpora- 
tions, or  by  private  or  public  charity,  or  supported  by  pious  founda- 
tions in  favor  of  beneficence  or  public  instruction,  scattered  throughout 
the  archipelago.  The  buildings  which  all  these  centers  and  dependen- 
cies occupy  are  not  alwaj'S-owned  b}'  them,  but  frequently  rented  from 
private  parties.  The  ecclesiastical  establishments  usually  own  their 
buildings,  as  well  as  the  companies  and  manufacturing  and  commercial 
enterprises. 

OMISSION   OF   DESCRIPTION. 

It  would  be  ridiculous,  because  impossible,  to  try  to  give  a  descrip- 
tion here  of  all  the  buildings  of  the  archipelago  to  which  we  have 
referred,  and  even  to  do  so  of  the  principal  ones  of  the  various  kinds 
mentioned  would  be  tiresome.  Moreover,  a  brief  sketch  or  enumera- 
tion, besides  being  probably  incomplete,  would  be  of  no  use.  A  vast 
country  like  this,  where  there  are  established  all  the  organizations  of 
the  State  and  of  the  church,  and  many  institutions  of  various  charac- 
ters which  the  Catholic  civilization  of  Spain  and  public  and  private 
enterprises  have  been  accumulating  for  a  period  of  almost  four  cen- 
turies, it  is  understood,  must  have  a  considerable  number  of  houses  for 
the  dwellings  of  its  governing  classes,  central  and  subordinate  offices 
of  administration,  audience  chambers  and  courts,  cathedrals,  episcopal 
palaces,  seminaries  and  convents  of  religious  communities,  with  their 

'Study  of  the  Resistance  and  Stability  of  Buildings  Subjected  to  Hurricanes  and 
Earthquakes,  by  the  Brigadier-General,  Commander-General,  Inspector  of  Engineers 
of  the  Philippine  Archipelago,  Don  Rafael  Cerero,  Madrid,  1890, 
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ohiircho.s.  niilitaiT  e.stublishnients,  uiniy  uiul  navy  po.st.s,  Inirracks, 
hospitals,  and  militarv  intirmaries.  storoliouset-  and  factories,  public 
hospitals,  hospices  and  benevolent  institutions,  colleges,  asyliinis  with 
monasteries  and  nunneries,  scientitic  estal)lishments.  bankino-  houses 
and  other  economical,  trading,  and  manufacturing  institutions,  and  even 
of  amusement  and  diversion,  with  which  the  outer  life  of  peoi)le  is 
maniicsted.  In  the  treatise  on  geography  mention  is  made  of  the 
greater  part  of  these  edifices  in  describing  the  cities  and  towns. 


The  church,  as  well  as  the  state  and  \arious  enterprises,  chiefly 
benevolent,  have  built  in  the  Philippines  in  the  course  of  the  Spanish 
dominion  very  good,  substantial,  and  handsome  editices.  Not  a  few, 
in  spite  of  their  strength,  have  been  destroyed  by  the  earthquakes, 
especiallv  by  that  of  1803.  Within  the  walls  of  Manila  there  were 
destroyed,  among  others,  the  magnificent  palace  of  the  captain-general, 
with  an  elegant  facade  of  the  Doric  order;  the  cathedral,  all  of  cut 
stone  of  the  Ionic  order  in  part,  which  cost  500,000  pesos,  and  which  had 
been  preceded  by  three  others,  was  included  in  the  ruins:  also  the  con- 
sistorial  houses,  of  modern  construction;  the  beautiful  church  of  the 
Society  of  Jesus,  which  occupied,  with  its  adjoining  house,  a  space  of 
28.1JOO  meters;  the  custom-house,  the  tribunal  of  accounts,  the  hospital 
of  San  Juan  de  Dios,  and  others.  The  church  of  San  Augustin  lost 
one  of  its  towers,  and  its  vaulted  roof  was  split  open  throughout  its 
length. 

In  the  rest  of  the  archipelago  the  earthquakes  overthrew  other  build- 
ings, also,  which  appeared  to  be  very  solid.  The  efl'ects  of  the  earth- 
quake of  Pangasinan.  in  lSS-2.  are  still  visible.  Other  buildings  have 
been  i)uried  forever  b}"  volcanic  eruptions.  And  another  very  differ- 
ent phenomenon  is  quite  recent — the  tornado  of  Samar  and  Leyte  of 
18UT,  which  caused  great  ruin  and  damage  to  important  buildings  in 
those  towns. 

In  Manila  the  greater  part  of  the  public  Ijuildings  destroved  some 
time  ago  have  been  rebuilt  or* repaired.  The  church  of  San  Domingo 
was  rebuilt  for  the  tifth  time  in  1868.  The  fifth  cathedral  also — the 
one  now  sta;iding — was  finished  in  1880.  The  palace  of  the  governor- 
general  is  in  the  beginning  of  its  total  reconstruction. 

To-day  the  l)est  edifices  in  ^Manila  are,  if  we  accept  the  opinion  of 
Tariel  de  Andrade,'  the  convents.  That  of  the  Franciscans  with  their 
church  occupies  an  extent  of  25,000  square  meters;  that  of  the  Augus- 
tinians  21,250;  that  of  the  Dominicans  12,750;  that  of  the  Recoletos 
10,200.  All  of  them  are  handsome  and  with  views  on  four  streets. 
The  said  author  adds  to  the  list  of  notable  l)uildings  the  University  of 
St.  Thomas,  the  College  of  San  Juan  de  Letran,  the  normal  school  for 
teachers,  the  ateneo  municipal  (school),  the  nunnery  of  Santa  Catalina, 
the  colegios  de  Santa  Isabel  and  Santa  Rosa,  the  municipal  school 
for  girls,  the  convent  of  Santa  Clara,  the  school  for  native  girls  or 
called  the  '-onvent  "de  la  Compania,"  the  custom-house,  the  tribunal 
of  accounts,  the  artillery  storehouse,  various  barracks,  and  the  hos- 
pital of  San  Juan  de  Dios.  To  which  we  should  add  others  of  equal  or 
more  importance,  such  as  the  "'intendencia"  (commandant's  residence 

^  History  of  the  Exposition  of  the  PhiUppine  Islands  in  Madrid  in  the  rear  1887, 
Vol.  II,  Chap.  XI. 
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or  office),  the  offices  of  the  civil  ooveniment,  the  audience  chamber, 
the  puhice  of  Santa  Potenciana.  the  general  connnandancy  of  engineers, 
the  barracks  of  Santa  Lucia,  the  archiepiscopal  palace,  the  old  semi- 
nary, and  others  of  later  construction,  as  the  new  consistorial  houses, 
the  new  seminary,  and  the  new  Spanish  barracks.  These  are  within  the 
confines  of  the  walled  city,  whose  maximum  area  without  doubt  so 
many  l)uildings  of  a  pu])lic  character  occupy. 

Neither  are  there  lacking  very  notable  buildings  in  the  suburbs, 
as  for  example,  the  handsome  churches  of  Tondo,  Binondo,  Santa 
Cruz,  and  Paco.  The  subur])s  also  contain  the  Hospicio  de  San  Jose, 
the  military  hospital,  the  palace  of  Malacanang,  the  office  of  the  cap- 
tain of  the  port,  and  some  handsome  newer  ])uildings,  such  as  the  bar- 
racks of  Meisic,  Arroceros,  and  Malate,  and  the  "  monte  de  piedad" 
(public  pawnbroker  institution)  and  savings  bank.  In  the  suburbs, 
likewise,  new  markets  are  building  or  proposed;  and  as  the  suburbs 
are  the  center  of  mercantile  and  manufacturing  activity,  there  are 
not  lacking  establishments  of  various  kinds,  very  extensive  and  well 
arranged,  such  as  the  Hotel  of  the  Orient,  the  tobacco  factories.  La 
Insular  and  La  Flor  de  la  Isabela,  and  a  great  many  and  very  sightly 
business  houses.  Finallv,  on  account  of  greater  space,  air,  and  salu- 
brity in  the  suburbs,  there  have  been  building  for  some  years  past 
private  houses,  in  modern  style,  of  tine  appearance,  and  with  comfort- 
able interiors. 

We  shall  omit  all  other  details  on  the  subject  of  public  buildings, 
although  we  could  mention  not  a  few  outside  of  Manila,  if  we  should 
begin  to  review  among  others  capitals  as  important  as  Cebu  and  lloilo 
in  Visayas,  and  Vigan  and  Nueva  Caceres  in  Luzon  itself. 

SOME   ESTIMATES. 

We  are  going  to  permit  ourselves  to  make  estimates,  although  very 
briefly,  regarding  the  properl}"  artistic  form  of  the  buildings  of  which 
we  have  just  spoken.  We  must  at  once  frankly  confess  that  in  our  opin- 
ion up  to  the  present  time  there  have  hardly  been  an}^  true  architectural 
monuments  which  could  be  properly  called  artistic.  We  believe  that 
the  chief  causes  of  this  phenomenon  have  been  these  two:  First,  because 
the  centuries  of  Spanish  domination  in  the  Philippines,  almost  the 
only  influence  which  impressed  its  seal  on  the  architecture  of  the 
country,  were  not,  even  in  the  metropolis,  the  centuries  of  splendor  in 
art,  but  rather  centuries  when  good  taste  was  scarce;  even  in  the  Penin- 
sula the  monuments  of  beautiful  architecture  are  anterior  to  the 
flfteenth  century,  or  of  relatively  very  modern  date;  that  is  to  say, 
already  belonging  to  the  times  of  the  present  artistic  renaissance. 
Second,  we  attribute  it  to  the  climatologic  and  telluric  conditions  of  the 
country  above  referred  to,  which  do  not  permit  architects  to  give  free 
rein  to  their  genius  and  apply  in  Philippine  construction  certain  orders 
of  classic,  or,  more  strictly,  resthetic  architecture.  So  it  happens  that 
the  most  remarkable  buildings  of  the  Philippines  are  so,  generally,  on 
account  of  their  great  size  and  on  account  of  the  solidity  of  their  con- 
struction, as  we  h'Avo  before  indicated. 

We  have  in  tiu^  Philippiiuvs  large  churches  of  great  capacity  and 
thick  walls,  such  as  many  in  Manila  and  outside  of  it,  that  of  Taal 
being  among  the  most  remarkable;  but  we  lack  churches  properly 
Byzantine  or  of  good  styles,  pure  or  combined.  We  might  say  the 
same  of  other  kinds  of  edifices.     However,  a  few  years  ago  something 
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began  to  be  done  here — that  is.  the  renaissance  of  good  taste  in  the 
metropolis  did  not  utterly  fail  to  reach  the  colony.  For  which  reason 
we  do  not  think  that  it  is  impossible  to  harmonize  in  the  Philippines 
the  various  local  exigencies  in  the  matter  of  building  with  some  of  the 
laws  of  aesthetic  art  and  certain  elements  of  good  taste.  In  ^Manila, 
examples  of  good  architectural  style  are  the  above-mentioned  build- 
ings, the  montedepiedad  (charitable  pawnl)roker  shop),  the  ayuntami- 
ento{town  hall),  and  the  new  seminary:  and  even  La  Insular,  the  Oriental 
Hotel,  and  some  other  modern  bidldings  are  examples  of  good  taste. 
In  churches  we  have  no  better  model,  in  our  judgment,  of  good  style 
than  the  cathedral,  of  good  Romano-Byzantine  taste,  verj'  severe  and 
suitable,  and  the  church  of  San  Ignacio.  of  Greco-Roman  style  with 
Corinthian  details,  and  very  handsome. 

FORTIFICATIONS. 

Neither  shall  we  say  more  of  this  kind  of  construction  than  some 
generalities  and  brief  remarks  in  particular,  referring  for  further 
information  to  the  chorography. 

There  are  fortifications  in  many  places  in  the  archipelago,  generally 
located  on  high  places,  some  as  towers  or  stone  defenses,  destined  in 
former  times  as  a  refuge  and  defense  for  the  people  who  had  built 
them  against  the  sui'prises  and  attacks  of  the  natives.  Now  they  are 
hardly  of  any  use. 

In  other  places  more  important  and  strategical,  and  at  later  dates, 
there  were  fortifications  planned  according  to  the  rules  of  military 
engineering  then  current,  although  still  insufficient  to  withstand  mod- 
ern artillery.  The  walls  of  Manila,  with  the  moats,  drawbridges,  forts 
and  counterforts,  and  good  batteries,  made  the  capital  some  time  ago 
a  veritaljle  stronghold.  The  arsenal  of  Cavite  was  as  much  so,  but  it 
still  remained  very  well  defended  by  its  own  fortifications  and  supported 
by  the  battery  of  Point  Sangley  and  b}^  the  small  fort  of  San  Antonio. 
Jolo  was  also  a  strong  place  on  account  of  the  bulwarks  around  it, 
although  the  wall,  with  which  a  short  time  ago  they  were  united,  is 
weak,  With  pretty  good  batteries  it  could  still  be  defended  against 
the  imperfect  artillery  used  by  the  natives  of  that  place.  As  an  advance 
guai'd  there  are  two  forts  near  by  and  one  at  a  distance  toward  the 
south,  also  of  modern  construction. 

It  does  not  appear  that  there  are  any  other  towns  in  the  Philippines 
which  may  be  called  strong  places,  although  there  are  some  which  do 
not  have  walls  about  them,  but  which  have  near  them  fortresses  more 
or  less  good.  The  following  have  their  respective  fortresses:  Iloilo, 
Cebu.  Iligan  (called  there  "Cotas"").  Zamboanga  (Fort  Pilar,  especially 
the  old  part  erected  Ijy  P,  Melchor  de  Vera,  which  the  recent  severe 
earthquakes  left  unhurt,  and  furnished  in  a  modern  manner  with  hand- 
some pavilions),  and  Isabela  de  Basilan  (on  an  adjacent  height,  the  plan 
of  which  fort  received  a  premium  in  the  Philadelphia  Exposition,  the 
work  being  already  injured  by  said  earthquakes).  They  are  of  hewn 
stone.  The  fort  of  the  port  of  Santa  Maria,  although  on  a  strategic 
height,  that  which  defends  the  military  post  of  Sindangan.  and  others 
occupied  by  other  military  posts  in  other  points  of  Mindanao  or  of  the 
archipelago,  do  not  now  deserve  such  honorable  mention  as  military 
works. 

Lately,  also,  and  to  facilitate  the  complete  subjection  of  the  natives 
of  the  south,  there  were  erected  on  the  Rio  Grande  de  Cottabato,  in 


26  REPORT    OF    THE    PHILIPPINE    COMMISSION. 

the  Bay  of  Illana,  in  Sabanilla  and  in  the  of  Iligan  at  Marahnit, 

in  Mindanao,  a  number  of  stone  fortitications  of  sufficient  strength 
for  the  purpose  for  which  they  were  intended,  namely,  the  defense  of 
the  positions  of  the  Spanish  military  posts  against  the  natives  of  Rio 
Grande  Laguna  de  I^anao  and  ranchmen  of  the  bay  Illana.  Besides 
the  works  which  constitute  the  military  encampment  of  Parang- 
parang,  the  fort  of  Reina  Regente  in  the  delta  of  the  Pulangui  is 
probably  the  best  of  all. 

Finally,  it  is  hardly  necessary  to  mention  the  series  of  wooden  block 
houses  which  were  constructed  on  the  exterior  line  of  defense  of  Manila, 
and  which  were  of  service  in  the  last  war  against  the  Philippine  insur- 
gents and  during  the  siege  which  terminated  with  the  occupation  of  the 
capital  by  the  North  American  troops. 

SEAPORT   WORKS. 

We  shall  mention  particularly  the  following: 

Port  of  ^faiill((. — By  royal  decree  of  the  2d  of  January,  1880.  there 
were  established,  with  the  exclusive  object  of  executing  and  preserving 
the  port  works  of  Manila  and  for  the  time  that  might  be  necessary,  the 
following  taxes :  Two  per  cent  on  the  value  of  goods  imported;  1  per 
cent  on  the  value  of  goods  exported;  20  centimes  per  ton  of  burden 
for  ships  navigating  the  high  seas;  and  10  more  per  ton  of  burden  for 
coastwise  vessels.  There  was  also  granted  for  the  same  object  the 
duties  on  fisheries  in  the  bay,  the  proceeds  of  the  sale  or  hire  of  the 
lands  recovered  from  the  sea,  and  an  additional  $12,000  per  annum 
assigned  in  the  general  budget.  Finally,  the  commission  of  port 
works  was  created  and  salaries  were  assigned  them.  With  these 
resources  and  under  this  direction  the  works  of  the  new  port  of  Manila 
were  begun  and  carried  on,  until  now  they  are  far  advanced,  ))ut  still 
incomplete,  and  of  which  we  shall  not  give  details.  The  final  result 
must  be  a  truly  magnificent  fort.  At  times  the  w^ork  came  to  a  stand- 
still; and  it  is  said  that  a  great  part  of  the  funds  collected  were  used 
in  war  expenses. 

Dry  (lock  of  Canaaw. — Although  it  appears  that  the  commission  of 
port  works  of  Manila  proposed  to  construct  a  dry  dock,  thev  did  not 
succeed  in  realizing  the  project.  After  the  year  1886  the  govern- 
ment of  Madrid  granted  to  a  stock  compan}'  called  the  Manila  Dry 
Dock  Company  permission  to  construct  it,  as  indeed  they  did,  in 
Canacao  (Cavite).  It  is  magnificent,  and  the  steamers  which  navigate 
among  the  Philippine  Islands  are  cleaned  and  repaired  in  it. 

Army  ond  nary  irorks. — Besides  the  dock  yards  and  magnificent 
arsenal  Avhich  the  conunandancy  general  of  the  Philippine  navy  has  in 
Cavite,  the  naval  division  of  the  south,  located  in  Zamboanga,  has  a 
station  very  ^^■ell  appointed  and  furnished  in  La  Isabela  de  Basilan  and 
a  small  wharf  in  PoUoc  (Cottaboto). 

Projjo.scd  ]>ort  and  (fr^enal  of  /Suhu\ — This  beautiful  and,  as  they 
say,  most  useful  project  is  in  the  beginning  of  its  construction  near  the 
town  of  Olongapo  (Bataan).  There  is  much  diii'erence  of  opinion 
about  it,  and  the  Spanish  Government  proceeded  very  slowly  and  with 
limited  funds  in  its  execution. 

Otlte/'  maritime  vwh  of  lemer  importance.  — There  are,  indeed,  many 
in  the  ports  of  the  archipelago,  which,  although  they  may  be  called 
natural  ports,  have  the  shores  strengthened  with  wharves  or  pilino-s, 
more  or  less  {'ostly,  and  firm  piers,  which  project  some  meters  into  me 
water  to  facilitate  the  loading  and  uidoading  of  cargo. 
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We  huxe  already  considered  light-houses  and  l)uoys  in  speaking  of 
maritime  hydrography. 

Canal  and  (ratt^nrorJis. — Very  few  works  of  this  kind  have  been 
made  in  the  Philippines  and  of  veiy  little  importance,  which,  even 
taking  into  consideration  the  climatic  conditions  of  the  country,  would 
doubtless  be  of  the  greatest  utility  if  carefully  executed  in  certain 
districts.  For  waterwa3^s  the  Filipino  people  take  advantage  almost 
entirely  of  the  marshes  of  the  rivers,  which,  fortunately,  are  many. 
Some  ditches  and  small  canals  have  been  built  by  monks  on  their  prop- 
erties, and  possibl}^  some  by  nuuiicipalities  or  provinces,  assisted  by 
the  state  with  a  small  credit ;  l)ut  all  of  them  are  works  of  relatively 
little  importance  and  merely  of  local  or  very  partial  utility. 

The  same  may  be  said  of  waterworks  outside  of  Manila.  Some 
towns  have  water  brought  by  ordinary  open  ditches  or  closed  conduits 
from  sources  not  very  distant ;  and  we  have  heard  of  other  projects  of 
more  importance,  which,  unfortunately,  have  not  been  realized.  Only 
the  following  deserves  special  mention  : 

CARRIEDO'S    DRINKING    WATER. 

Formerly  and  up  to  not  very  long  ago  the  city  of  Manila  did  not 
have  drinking  water.  The  majority  of  the  houses  had  cisterns  to  pro- 
vide themselves  with  rain  water.  The  illustrious  Spanish  patrician, 
Don  Francisco  Carriedo  y  Peredo,  who  died  in  the  last  century,  left  in 
his  will  a  bequest  to  introduce  this  great  improvement  into  the  cap- 
ital. The  capital  accumulated,  according  to  Taviel  de  Andrade,  at  the 
beginning  of  the  work  amounted  to  $250,000.  At  2  kilometers  from 
the  town  of  Mariquina,  not  very  far  from  Manila,  the  water  is  taken 
from  the  river  of  the  same  name.  It  is  conducted  through  large  iron 
pipes  to  the  reservoirs  constructed  in  Santolan,  w^hence  it  is  conducted 
and  distributed  by  pipes  of  different  diameters,  all  of  cast  iron,  to  the 
city.  The  work  was  begun  in  1878  and  on  being  finished  was  inaugu- 
rated in  1882  under  the  direction  of  the  engineer,  Don  Genaro  Pala- 
cios.  There  are  more  than  390  fountains,  which  the  public  use  gratis; 
there  are  280  fire  plugs.  Some  establishments  have  grants  of  water 
for  their  use  by  the  disposition  of  the  founder  himself  or  by  permis- 
sion of  the  town  council. 
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HEALTH    AND    HYGIENE. 

GENERAL    INSPECTION. 


There  is  in  Manila  a  ])oard  of  general  inspection  of  charities  and 
health,  which  supervises  from  a  civil  standpoint  all  matters  relating  to 
these  two  branches  in  the  archipelago.  Therefore  the  corps  of  titular 
physicians,  the  maritime  health  boards,  the  bathing  establishments 
and  civil  hospitals  and  pesthouses,  the  municipal  board  of  charities, 
that  of  vaccinators,  and  the  subdelegations  of  medicine  and  pharmacy 
are  dependent  upon  it. 


TITULAR   PHYSICIANS   AND   HEALERS. 


For  the  skillful  attendance  of  the  sick  poor  and  the  inspection  of 
public  hygiene  in  the  towns  of  these  islands  the  government  has 
created  and  is  still  creating  the  office  of  physicians  called  "titular," 
sufficient!}^  qualified,  according  to  the  number  of  inhabitants  and 
importance  of  the  provinces  and  localities.  At  the  beginning  of  1898 
there  were  42  in  the  island  of  Luzon,  18  in  the  islands  of  Visayas,  and 
«)  in  that  of  Mindanao.  The  titular  physicians  also  exercise  the  func- 
tion of  court  physicians. 

Besides  in  rural  towns  of  small  population,  distant  from  capitals, 
and  therefore  destitute  of  professional  physicians,  the  authorized 
attendance  on  the  sick  is  in  charge  of  healers,  that  is,  of  persons 
without  an  academic  degree  in  medicine,  but  with  some  knowledge 
of  it  and  much  practice,  »vho  take  the  place  of  a  regular  physician  by 
appointment  and  payment  of  the  government. 


MARITIME    HEALTH. 


The  care  of  maritime  health  in  this  archipelago  is  intrusted  to  the 
maritime  health  boards  established  in  some  ports  of  the  same,  namely, 
Manila,  Iloilo,  Cebu,  and  Zamboanga,  which  are  composed  of  one 
director,  first  ph3^sician  for  visiting  ships,  second  physician  for  visiting 
ships,  a  secretary,  a  substitute,  an  interpreter,  and  the  necessary  sub- 
ordinates. They  do  not  alwa3^s  have  all  this  staff,  and  sometimes  they 
also  have  it  for  the  service  of  the  boat  of  the  board. 


Because  they  are  the  most  frequented  and  the  best  equipped  for  the 
public  service,  the  following  four  baths  belonging  to  the  island  of  Luzon 
deserve  special  mention:  Sibul,  in  the  province  of  Bulacan,  which 
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include  the  waters  of  San  Rafael,  Santa  Matilde.  and  San  Jose;  Aguas 
Santas  and  Galas,  in  the  province  of  Laguna,  and  Tini,  in  the  province 
of  Albay,  in  which  are  found  the  waters  of  Jicabo  and  Naglabong. 
Of  those  four  establishments,  that  of  Aguas  Santas  had  a  beautiful 
l)uilding,'  the  property  of  the  state,  and  at  its  head  a  director  of  the 
medical  coi-ps  of  baths,  in  whose  charge  is  also  the  authorized  direc- 
tion of  (ialas:  that  of  Tini  has  comfortable  lodgings  and  skillful  direc- 
tion equal  to  that  of  Aguas  Santas.  Sibul  had  also  a  suitable  building 
for  the  bathers;'  that  of  Galas  has  not  yet  been  built. 

LAZARETTO. 

To  observe  persons  coming  from  suspected  ports,  there  is  a  lazaretto 
in  Mariveles,  near  the  entrance  of  the  Bay  of  Manila.  It  is  in  charge 
of  a  first  medical  director,  a  second  physician,  and  an  intei"preter  and 
secretary,  with  the  number  of  subordinates  the  service  requires. 


There  are  22  titular  midwives  paid  from  the  public  treasury  and 
distributed  as  follows:  Twelve  of  the  first  class,  of  which  there  are  6 
in  the  province  of  Manila  and  its  environs,  and  6  others  for  each  one 
of  the  provinces  of  Albay,  Batangas,  Bulacan,  Laguna,  Pampanga, 
and  Pangasinan;  live  of  the  second  class  for  Ambos,  Camarines,  Cavite, 
Bocos  Norte,  Ilocos  Sur,  and  Zambales,  and  5  of  the  third  class  for 
those  of  Bataan,  Cagayan,  Isabela  de  Luzon,  Nueva  Ecija,  and  Nueva 
Vizcaya.     This  service  was  inaugurated  the  6th  of  May,  1887. 

VACCINATORS. 

After  having  worked  hard  to  persuade  the  natives  of  the  advantages 
of  vaccine  inoculation,  as  it  was  seen  that  neither  reasons  nor  facts  nor 
the  great  mortality  of  children  produced  the  desired  conviction,  it  was 
necessary  for  the  government  to  appoint,  as  it  did  in  1849,  vaccinators 
with  a  salary,  and  to  order  the  obligatory  presentation  of  children  one 
day  in  the  week  before  the  chief  of  the  province,  and  in  towns  before 
the  curate,  and  to  give  statements  and  exact  accounts  of  the  per- 
formance of  this  operation.  The  effect  produced  was  so  noticeable 
that  the  population  increased  visibly  from  that  time.  At  the  end  of 
1897  there  were  127  vaccinators  scattered  in  the  different  provinces 
of  the  archipelago  and  subject  to  an  institute  or  central  vaccination 
house  established  in  Manila,  which  consists  of  a  first  medical  director, 
a  second  ph3'sician.  another  provisional  one,  and  3  orderlies. 

COLLEGE   OF   PHARMACIST.S. 

This  college  has  been  in  Manila  since  1892.  Its  object  is  to  defend, 
protect,  and  promote  professional  interests.  The  idea  of  its  founda- 
tion was  initiated  in  a  preparatory  meeting  held  by  several  professors 
on  the  29th  of  November,  1891,  and  the  project  was  approved  by  the 
decree  of  the  civil  governor  of  Manila  the  31st  of  December  of  the 
same  year,  and  the  college  was  inaugurated  the  3d  of  January,  1892. 

Its  first  act  was  to  aid  two  professors  of  the  science  who  had  met 
with  losses  on  account  of  the  then  recent  inundations  of  Consuegra 
(Spain),  and  since  then  it  has  done  many  other  works  in  conformity 
with  the  object  of  the  institution. 

^Pestroyed  in  the  late  war 
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POLICE    AND   PUBLIC   ORDERS. 

VARIOUS    IXSTITUTIONS. 


Some  time  ago  the  services  of  police  and  public  order  in  Manila,  and 
even  outside  of  it,  were  intrusted  to  two  bodies  called  "public  safety" 
and  "civil  regiment,"  which  for  reasons  that  it  is  irrelevant  to 
explain  were  dissolved.  Exclusively  for  the  services  of  police  and 
vigilance  within  the  limits  of  Manila  and  its  suburbs,  there  was  created 
in  1868  a  municipal  guard,  and  on  the  13th  of  December,  1869,  the 
governor-general  decreed  its  reorganization  as  the  corps  of  vigilance 
and  the  creation  of  the  civil  regiment,  which  afterwards  became  the 
corps  of  firemen,  as  explained  later  on. 


VETERANS. 


This  body,  which  has  always  distinguished  itself  in  this  kind  of  serv- 
ice, on  account  of  its  integrity  %  courage,  and  constancy,  is  also  called 
the  Veteran  Civil  Guard.  Its  creation  was  proposed  in  1871  to  the 
Government  of  ^Madrid  by  Governor-General  Izquierdo,  and,  having 
V)een  approved,  it  began  to  work  the  1st  of  July,  1872,  and  continued 
until  the  end  of  the  Spanish  dominion,  alwa^'s  preserving  the  prestige 
and  the  sympatln'  which  it  gained  for  itself  from  the  beginning  of  all 
the  inhabitants  of  Manila  and  its  suburbs.  In  1894  it  numbered  413 
members,  part  infantry  and  part  cavalry,  but  all  with  the  military 
organization  proper  to  the  civil  guard,  and  under  the  orders  of  a  com- 
mander and  six  lieutenants,  in  charge,  respectively,  of  six  subdivisions, 

MUNICIPAL   GUARD. 

About  the  j'ears  1894  and  1895,  when  the  offices  of  civil  governor 
and  judge  of  Manila  were  separated,  which  had  formerly  been  united 
in  the  person  of  the  ma3'or,  the  veterans  remaining  under  the  orders 
of  the  former,  the  judge  and  town  council  created  for  the  services  of 
vigilance  and  police  at  their  command  the  Municipal  Guard,  composed 
of  a  much  smaller  number  than  the  veterans,  and  wnich  likewise  existed 
until  1898. 

IN   THE    PROVINCES. 

Outside  of  the  city  of  Manila  the  services  of  police  and  public  order 
in  the  capitals  and  other  towns  were  attended  to  by  the  provincial  gov- 
ernors, in  harmony  with  the  head  governor  of  the  archipelago. 

SECRET  SERVICE. 

On  account  of  the  rebellion  which  broke  out  in  1896,  a  corps  of  secret 
police  was  created  by  the  governor-general  to  assist  the  veterans,  mak- 
ing use  of  the  advantages  offered  over  that  organization  by  ordinary  or 
unrecognizable  clothing,  in  order  to  enter,  unnoticed  and  without  caus- 
ing anyone  to  suspect  them,  the  anti-Spanish  meetings  or  conspiracies. 

CIVIL   GUARD. 

This  body,  or  institution,  has  for  its  chief  object  the  capture  of  the 
criminals  who  roam  outside  of  the  centers  of  population  in  the  islands 
of  Luzon  and  Visayas.     In  185.5  the  governor-general,  Crespo,  pro^ 
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posod  its  creation  to  the  Madrid  Governiiient,  and  the  project  being 
approved  in  1868,  the  corps  was  inaugurated  in  1869,  patterned  after 
that  in  Spain.  It  was  distinguished  from  the  beginning  by  its  severe 
discipline  and  by  the  martial  aspect  of  its  members,  and  it  had  in  its 
charge  the  provinces  and  districts  of  Manila,  Morong,  Cavite,  Laguna, 
Batangas,  Tayabas,  Pampanga,  Nueva  Ecija,  Bulacan,  and  Pangasinan. 
In  view  of  the  useful  service  which  it  gave,  Governor- General  Izqui- 
erdo  obtaiiKKl  authority  to  organize  another  regiment  of  the  Civil  Guard, 
which,  with  the  regulations  of  the  former,  began  work  on  the  1st  of 
June,  1872,  in  the  remaining  provinces  of  the  island  of  Luzon.  Later 
a  civil  guard  for  the  islands  of  Visayas  was  organized. 

It  was,  therefore,  composed  of  three  regiments.  The  Twentieth 
(number  of  the  order  relative  to  those  of  Spain)  exercised  its  jurisdic- 
tion in  the  north  of  Luzon,  the  Twenty-lirst  in  the  south,  and  the 
Twenty-second  in  the  Visaj^as  islands;  each  commanded  by  a  colonel 
(first  chief),  a  lieutenant-colonel  (chief  of  battalion),  a  captain-pay- 
master, and  another  adjutant.  Besides,  there  were  three  districts 
commanded  l)y  commandants,  with  the  necessary  lines,  sections,  and 
posts.  In  1897  the  total  number  of  the  Civil  Guard  in  the  Philippines 
amounted  to  3,561  individuals,  according  to  the  Official  Guide  of  1898. 

IN   MINDANAO. 

In  Mindanao  the  Civil  Guard  had  not  yet  been  established.  Its 
duties  were  intrusted  to  the  civil  regiments;  that  is,  to  a  militia, 
which  the  natives  entered  by  lot  (into  which  the  natives  were  drafted) 
and  under  the  orders  of  Spanish  ofiicers,  with  a  military  organization 
suited  to  the  people  and  the  country  and  approved  by  the  head  gov- 
ernment of  the  Philippines.  It  was  subject  to  the  politico-military 
governor  residing  in  the  provincial  capital,  who  retained  them  or  dis- 
tributed them  according  to  the  exigencies  of  the  public  service. 

ARMED   BANDS. 

In  the  towns  of  the  archipelago  there  are  also  armed  bands  (cuadril- 
leros);  that  is,  a  fixed  number  of  youths  who  by  weekly  turns  are  in 
the  government  house  at  the  disposal  of  the  subgovernor  and  electors 
(principalia),  for  these  remaining  services  of  police  and  public  order 
not  intrusted  to  the  Civil  Guard  or  regiments.  Their  organization  is 
wholly  civil,  and  is  subject  in  everything  to  the  subgovernor,  captain, 
or  judge  of  the  town,  Avho  is  accustomed  to  employ  them  in  carry- 
ing the  mails  where  no  special  service  of  communication  has  been 
established. 


CORPS   OF   FIREMEN. 


The  corps  of  firemen  has  in  charge  the  service  against  fires  in 
Manila  and  its  environs.  It  depends  on  the  municipality,  at  whose 
orders  it  is  usually  employed  on  municipal  works,  together  with  the 
municipal  laborers.  The  Civil  Regiment,  mentioned  a  short  time  ago, 
organized  ))y  virtue  of  the  decree  of  the  governor-general  on  Decem-^ 
ber  13,  1869,  to  attend  to  municipal  police  and  vigilance,  was  on  the 
14th  of  January,  1870,  the  corps  first  detailed  for  fire  service,  and  it 
has  existed  since  that  date,  with  some  modifications.  In  1871  it  was 
organized  for  this  special  service.  At  the  end  of  1896  its  force  con- 
sisted of  96  individuals,  distributed  in  four  zones,  which,  together 
with  the  180  umnicipal  laborers,  made  a  total  of  276  persons. 
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PUBLIC    LIGHTING. 


That  used  in  the  archipelago  until  a  short  time  ago  was  cocoa  oil  or 
kerosene  in  all  the  chief  towns  or  capitals  of  provinces  and  other 
important  towns. 

In  the  walled  city  of  Manila  and  its  suburbs  it  was  substituted  in 
1895  by  electric  light,  whose  installation,  preservation,  and  other  works 
were  carried  on  by  a  Spanish  company  called  the  Electric  Company 
of  Manila.  Notwithstanding,  the  kerosene  lamps  did  not  entirely 
disappear  at  that  time,  as  is  indicated  by  the  table  published  in  the 
bulletin  of  statistics  of  the  city  of  Manila  in  December,  1896,  which  is 
as  follows: 

Number  of  electric  lights  and  kerosene  lamps  in  each  district  and  linear  extent  of  the  public 

streets. 


Electric  lights. 

Kero- 
sene 
lamps. 

Total. 

Linear 
extent 

of 
public 
streets. 

Arc. 

Incan- 
descent. 

46 
22 
12 

4 
14 
12 

6 

174 
114 
165 

79 
113 

60 

45 
6 

67 

9" 

2' 

154 
160 

77 

220 
136 
177 

92 
127 

72 

53 
160 
230 

84 
181 

Meters. 
10,708 

3,806 

14, 781 

Tondo 

11, 944 

10,534 

8,600 

4,165 

10,895 

is 

7 
4 

5,470 

6,915 

177 

8,392 

8,070 

Total                                       

140 

1000 

392 

1,532 

104,280 

At  the  present  time  the  company  has  6  large  engines  of  300  horse- 
power each,  with  8  Galloway  boilers,  which  put  in  motion  12  dyna- 
mos, capable  of  developing  a  pott^ntial  of  2,080  volts  of  30  amperes 
each,  therefore  sufficient  to  supply  the  current  required  for  30,000  lamps 
of  16  candlepower.  Eight  of  these  dynamos  are  alternating,  for  the 
incandescent  lamps,  and  -l  continuous,  of  the  Brush  system,  for  the 
arc  lights,  and  the}'  furnish  the  public  and  private  lighting  of  Manila 
and  its  suburbs. 

Flight  circuits  start  from  the  distrilmting  board  of  the  central 
station  and  they  cover  a  distance  of  50  kilometers,  more  or  less,  since 
only  the  circuit  which  goes  to  the  limits  of  Malate  measures  some  9 
kilometers  and  the  rest  go  out  on  an  average  of  5  kilometers. 

In  spite  of  this,  the  number  of  new  electric  lights  is  so  great  that 
said  machines  exhaust  their  power  in  developing  the  electric  current 
contracted  for,  and  the  company  came  near  being  obliged  to  request 
the  postponement  of  the  introduction  of  new  lights  until  the  arrival 
of  two  new  engines  of  500  horsepower,  with  dynamos  capable  of  creat- 
ing a  current  for  12.000  more  lights  or  lamps,  which  will  not  only 
supply  them,  but  will  permit  of  electricity  being  applied  to  the  solu- 
tion of  industrial  and  domestic  problems,  until  now  untried  in  the 
Philippines,  such  as  for  washing,  ironing,  sewing,  printing,  litho- 
graphing, the  manufacture  of  cigarettes,  and  other  work  which  does 
not  require  powerful  motors. 
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The  School  of  Arts  and  Sciences  of  lloilo  introduced  electric  light- 
ing June  1,  1895.  The  dynamo  was  of  continuous  current,  of  the 
Brown  type;  it  had  12,000  watts,  and  developed  a  tension  of  110  volts. 
But  on  account  of  lack  of  power  in  the  motor  it  was  impossible  to 
feed  the  incandescent  lamps  put  in  the  Ijuilding,  for  which  reason  some 
otherwise  indispensable  lights  were  disconnected. 


APPENDIX. 

PHrLIPPINE    EXPOSITIONS. 

We  do  not  believe  that  we  can  conclude  this  treatise  on  the  state  of 
culture  in  these  islands  in  a  better  way  than  by  briefly  describing  these 
two  splendid  manifestations  of  it,  still  recent  and  very  apropos,  to  prove 
with  facts  the  perfect  conception  which  we  have  tried  to  give  in  this 
book. 

GENERAL   EXPOSITION    OF   THE   PHILIPPINE    ISLANDS    IN    MADRID. 

The  Philippines  had  won  laurels  in  all  the  international  expositions 
held  in  this  century,  and  especially  in  those  of  Philadelphia  and 
Amsterdam,  where,  on  account  of  the  importance  of  her  exhibits,  they 
had  been  given  preference  among  the  colonies  there  represented. 

To  make  known  to  all  Spaniards  what  the  Philippines  were  accom- 
plishing in  the  various  branches  of  agriculture,  industries,  and  com- 
merce, and  in  all  the  various  products  of  labor,  the  Government  of  Spain 
decreed  that  there  should  be  opened  in  Madrid  a  general  exposition 
of  the  Philippine  islands,  including  under  this  name  and  for  this 
occasion  the  products  of  the  towns  and  territories  which  were  subject 
to  the  general  government  of  the  Philippines,  and  consequentl}',  also, 
the  Marianas,  Palaos,  and  Caroline  islands. 

The  exposition  was  inaugurated  the  30th  of  June,  1877,  in  Campo 
Grande.  It  was  divided  into  82  groups,  comprised  in  the  8  following 
sections: 

(1)  Geography,  meteorology  and  terrestrial  magnetism,  orograph}^, 
hvdrography,  anthropology,  biology,  geology,  and  mineralogy  (groups 
l^to  13). 

(2)  Indian  dress,  customs,  and  manners  (groups  14  to  22). 

(3)  Armv  and  armed  auxiliary  forces  of  the  Government  (groups  23 
to  29). 

(4)  Navy  (groups  30  to  35). 

(5)  Botanical  geography  of  the  archipelago,  flora,  forestry,  and 
fauna  (groups  30  to  -13). 

(6)  Agriculture,  horticulture,  and  fisheries  (groups  41  to  47). 

(7)  Industries,  commercial  movement,  and  traffic  (groups  48  to  68). 

(8)  Public  and  private  works,  printing,  public  instruction,  sciences, 
and  arts  (groups  69  to  82). 

The  premiums  awarded  were  of  five  classes,  viz.:  (1)  Diploma  of 
honor;  (2)  gold  medal;  (3)  silver  medal;  (4)  bronze  medal;  (5)  hon- 
oral)le  mention. 

According  to  the  judgment  of  an  expert,  among  these  sections  the 
second  was  the  most  curious,  if  not  the  most  original ;  the  fifth,  the 
most  interesting  and  complete;  the  sixth,  the  most  important  and  the 
richest  of  all. 
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LOa\I.    PHILIPPINE    EXPOSITION. 


The  great  success  of  the  CTenertil  Expo.sition  of  the  Philippines,  of 
which  we  have  just  spoken,  and  hiter,  in  the  Universal  Exposition  of 
Barcelona,  was  a  stimulus  for  the  local  one  of  this  archipelago,  decreed 
by  the  Madrid  Government  and  inaugurated  in  Manila  the  2Hd  of  Jan- 
uar}',  1895.  The  products  of  the  Marianas,  Palaos,  and  Caroline  islands 
also  appeared  in  this  exposition.  It  embraced  the  six  following  sec- 
tions: 

(1)  Orography,  hydrography,  geologv,  anthropolog}-,  mining,  met- 
allurgy, and  meteorology  (6  groups). 

(2)  Implements,  fishing  industries  and  manufactures,  flora,  forestry, 
and  medicinal  plants  (10  groups). 

(8)  Agriculture  (II:  groups). 

(4)  Trades  and  manufactures  (14  groups). 

(5)  Commerce  and  transportation  (11  groups). 

(6)  Fine  arts  (11  groups). 

(7)  (Not  assigned  in  the  programme.)  Periodical  press,  normal 
school  for  teachers,  park,  military  sanitation,  etc. 

The  rewards  were  altogether  1  diploma  of  honor,  6  diplomas  of 
merit,  24  gold  medals,  48  silver  medals.  iMJ  copper  medals,  192  honor- 
able mentions,  and  an  undetermined  number  of  cooperation  medals  of 
gold,  silver,  and  copper. 

The  result  surpassed  all  expectations. 
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BENEVOLENT  INSTITUTIONS. 


BENEVOLENT   INSTITUTIONS. 

It  would  he  a  difficult  task  to  describe  the  many  establishments  and 
associations  l)elonuino-  to  this  class  in  all  the  Philippine  Archipelago, 
and  especially  in  the  capital.  Omitting-  mention  of  the  military  hos- 
pitals and  the  l)enevolent  institutions  founded  in  the  Marianas,  Caro- 
line, and  Palaos  islands,  dependent  until  a  short  time  ago  on  the  gen- 
eral government  of  the  Philippines  in  its  character  of  vice  royal  patron 
of  the  churches  of  Asia  founded  in  the  Spanish  dominions,  and  pass- 
ing by  some  colleges  and  centers  of  learning  elsewhere  described, 
which  on  account  of  the  object  of  their  foundation  are  true  and  not 
insignificant  benevolent  works,  we  reduce  this  sketch  to  the  three  fol- 
lowing paragraphs:  Hospitals,  almshouse  asylums,  other  analogous 
benevolent  institutions. 

HOSPITALS. 

We  shall  briefly  describe  five  hospitals,  some  of  them  in  the  city  of 
Manila,  others  outside  of  it.  However,  we  do  not  pretend  to  assert 
that  these  are  the  only  institutions  of  this  kind  established  in  the 
Philippines.  They  are  the  following:  Hospital  of  San  Juan  Dios  and 
the  Hospital  of  San  Lazaro,  in  Manila;  Hospital  of  San  Jose,  in 
Cavite;  Leper  Hospital,  of  Cebu,  and,  finally,  the  Leper  Hospital  of 
Palestina,  in  Camarines  Sur. 

IIosj)ltal  of  San  Juan  de  Dlos. — This  was  the  first  establishment  of 
its  kind,  and  is  one  of  the  most  important  institutions  in  the  capital  of 
the  archipelago. 

It  was  founded  in  1596  by  the  Brotherhood  of  Santa  Misericordia, 
for  the  care  and  assistance  of  poor,  sick  Spaniards  in  private  life.  In 
1656  the  brotherhood  ceded  it  to  the  monks  of  San  Juan  de  Dios,  in 
whose  charge  it  remained  until  1866,  when  they  were  succeeded  by  the 
Sisters  of  Charity.  In  the  same  year,  1866,  the  government  created 
the  inspecting  board  charged  with  its  direction  and  administration.  It 
has  passed  through  many  vicissitudes.  The  horrible  earthquake  of 
1863  ruined  it  almost  completely,  and  what  remained  was  overthrown 
by  the  earthquake  of  1880.  Later  large  sums  were  spent  to  repair  the 
damage  which  the  tornado  of  1882  caused  in  the  whole  edifice,  which 
was  being  partially  rebuilt  with  the  funds  supplied  by  the  generosity 
of  governors-general,  of  pious  persons,  and  especially  of  the  arch- 
bishop. 

The  income  derived  from  the  pious  legacies  which  the  hospital  had 
in  the  beginning  was  in  a  great  measure  lost  in  the  course  of  time  on 
account  of  the  frequent  wars  and  political  changes  which  have  atflicted 
this  countr}'.  Recently  it  only  depended  on  the  income  from  four  or 
five  houses  and  three  country  places  in  Manila  and  its  suburbs,  and 
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2,000  pesos  which  it  received  for  the  cure  aiul  support  of  sick  Chinese. 
The  rents  of  the  phuitutioii  of  Hueiiu  Vistu,  in  BiUacun,  are  what  prin- 
cipally supports  it.  It  formerly  (h'pended,  also,  on  the  vice-royal 
patronage. 

The  number  of  beds  was  not  indicated  at  its  foundation,  and  was  as 
follows: 

Beds. 

2  wards  for  Spaniards  and  foreigners ."iO 

1  medical  Avard  called  San  Rafael 90 

1  surgical  department 65 

1  women's  department,  divided  into  2  wards,  medical  and  surgical 80 

1  Chinese  department,  divided  into  medical  and  surgical  wards 75 

2  infirmary  ward-  for  the  fort  and  prison  of  Bilibid 80 

2  isolated  wards  for  contagious  diseases 25 

In  normal  times  the  greatest  number  of  patients  was  462  and  the 
least  373. 

The  staii'  engaged  in  the  service  of  the  establishment  is  as  follows* 

Head  administrator 1 

Managing  director 1 

Physicians 6 

Apothecary 1 

Mother  superior  and  Sisters  of  Charity 23 

Chaplains 2 

Architect 1 

Head  nurse 1 

Medical  students  (internes) 8 

Besides  the  number  of  experienced  orderlies  and  apprentices  which 
the  service  requires.  There  were  436  patients  at  the  beginning  of 
1897,  among  them  241  Indians. 

Hospital  of  San  Lazaro. — This  hospital  was  begun  in  1578,  on  the 
occasion  of  the  venerable  Juan  Clemente,  lay  brother  of  San  Francisco, 
devoting  himself  to  gathering  together  and  curing  sick  people  at  the 
gate  of  his  convent  in  Manila.  As  the  number  of  these  increased  he 
constructed  for  them  tw^o  wards  of  light  materials  with  the  alms  which 
he  collected  and  the  work  of  those  who  could  do  it.  Twice  it  was 
destroyed  b}^  fire  and  as  often  rebuilt.  The  third  time  it  was  built  of 
stone  outside  of  Manila,  and  it  was  destroyed  so  as  not  to  provide  a 
fortress  for  the  Chinese  pirate  Kogson.  Rebuilt  on  the  same  site,  it 
was  ordered  to  be  destroyed  again  on  account  of  the  damage  done  to 
Manila  by  the  Ijattery  set  up  in  it  by  the  English  in  the  eighteenth 
century.  Finally  it  was  erected  on  the  present  site  of  Mayjaligue  in 
1788.  It  was  in  charge  of  the  Monks  of  San  Francisco  and  in  it  leper 
patients  sought  refuge  and  were  maintained  by  a  certain  sum  appro- 
priated in  the  provincial  budgets,  b}^  pious  legacies,  and  by  the  alms  of 
benevolent  people.  At  the  beginning  of  1897  there  were  152  Indian 
patients. 

The  Hospital  of  San  Jose^  in  Cavite. — The  Hospital  Brotherhood  of 
San  Juan  de  Dios  founded  this  hospital  in  Cavite  in  the  year  1641,  in 
the  royal  houses  which  were  then  in  existence,  with  the  alms  of  pious 
persons.  With  these  and  the  great  zeal  of  those  monks  some  beds 
were  soon  provided. 

Recently  the  internal  administration  was  in  charge  of  one  medical 
director,  one  treasurer,  one  chaplain,  three  Sisters  of  Charity,  one 
apothecary,  and  two  orderlies.  It  depended  upon  the  viceroyal  pat- 
ronage.    Lately  there  were  two  other  Sisters  of  Charity  to  take  care 
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of  a  girls'  school  founded  in  18U0  in  the  lower  story  of  the  same 
establishment. 

Leper  hospital  in  Cehu. — Bishop  Jimeno.  of  Cebii.  built  this  in  1850, 
and  it  was  under  the  immediate  direction  of  the  prelate  of  that  diocese. 
It  was  a  building  of  stone  with  a  tile  roof,  located  outside  the  walls 
of  the  city  on  the  north  and  in  an  open  and  hygienic  place.  It  had 
capacit}'  for  100  sick  men  and  women,  with  their  respective  apart- 
ments, and  was  supported  by  local  funds  and  alms.  The  interior  ad- 
ministration was  in  charge  of  the  Sisters  of  Charity.  (See  what  is 
said  about   the  house  of  charity  of  Cebu.) 

-  Leper  hospital  of  PaJestina  in  Camarines  Sur. — This  hospital  was 
founded  in  1872,  near  Nueva  Caceres  by  the  illustrious  Bishop  Gainza 
of  that  diocese,  with  charitable  collections  and  a  moderate  sum  from 
the  proceeds  of  a  pious  legacy  in  favor  of  this  hospital  which  had 
been  accumulating  for  several  years. 

It  was  maintained  with  the  annual  revenue  from  said  legacy  and  a 
Government  appropriation  charged  to  the  local  funds  of  the  provinces 
of  Tayabas.  Albay.  and  Ambos  Camarines,  for  whose  sick  this  hospi- 
tal was  intended. 

Recently  and  in  normal  times  there  were  some  85  patients  of  both 
sexes,  lepers,  bodily  and  spiritual!}'  cared  for  by  the  Franciscan  fathers, 
who  with  this  object  administered  the  hospital  from  its  foundation. 

ALMSHOUSE  AND  ASYLUMS. 

We  have  to  describe  one  almshouse  and  three  asylums — the  royal 
almshouse  of  San  Jose;  the  male  orphan  asylums  of  Tambobong,  the 
female  orphan  asylum  of  Mandaloya.  and  that  of  San  Vicente  de  Paul. 

THE   ROYAL   ALMSHOUSE   OF   SAX   JOSE. 

This  was  founded  in  1810  by  the  royal  decree  of  1806  with  the  pro- 
ceeds of  pious  bequests  left  at  their  death  by  several  individuals.  It 
was  closed  on  account  of  difficulties  and  lack  of  funds  and  reestab- 
lished in  1828,  aided  b}'  public  funds  greater  or  larger  according  to  the 
times  and  vicissitudes,  with  the  object  of  maintaining,  sheltering,  and 
assisting  the  poor  children  and  insane  persons  who  were  sent  from  the 
provinces  of  the  archipelago  by  the  competent  authorities.  In  1889  the 
Government  appropriation  was  increased.  It  depended  upon  the  vice- 
roA'al  patronage;  and  for  its  internal  management  it  had  a  medical 
director,  a  treasurer,  a  chaplain,  three  Sisters  of  Charity,  one  apothe- 
cary-, and  two  orderlies.     At  the  beginning  of  1897  it  had  548  inmates. 

MALE  ORPHAN  ASYLUMS   OF  TAMBOBONG    AND    FEMALE   ORPHAN    ASYLUM    OF   MANDALOYA. 

The  principal  ladies  of  Manila,  taking  pity  on  the  many  orphans  of 
both  sexes  left  by  the  cholera  in  1882,  with  the  approval  of  the  Gov- 
ernment and  the  alms  of  pious  persons,  founded  a  temporary  asylum 
for  the  benefit  of  said  orphans,  under  the  title  of  "Nuestra  Seiiora  de 
la  Consolacion "'  and  "Santo  Tomas  de  Villanueva  ''  With  the  object 
of  making  the  institution  permanent,  they  first  offered  its  manage- 
ment, and  later,  for  lack  of  means,  its  support  also,  to  the  Augustinian 
fathers  (not  barefoot),  who  in  1885  took  charge  of  eveiy thing  relating 
to  the  support,  instruction,  and  education  of  the  children  of  both  sexes 
already  received  or  to  be  received  in  future. 
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The  boys  wero  t(Mnporarily  transferred  to  the  Convent  of  Guadalupe 
in  1885,  and  in  18'.>U  penimnently  to  the  town  of  Tambobong,  Longos 
ward,  in  the  province  of  Manila,  where  they  receive  primary,  elemental, 
and  superior  instruction,  and  a  Christian  education,  and  at  the  same 
time  they  are  taught  a  trade  b}'  which  they  can  later  earn  an  honest 
living. 

Those  monks  ceded  to  the  girls  temporarily  the  property  in  Manda- 
loya  as  soon  as  they  had  brought  from  Spain  the  Tertiary  Augustinian 
nuns  to  look  after  their  instruction  and  education.  This  arrangement 
was  soon  made  permanent  and  was  approved  by  the  Government;  and 
the  girls  learn  in  the  institution  to  read,  write,  figure,  sew,  embroider, 
wash,  and  to  do  all  the  other  work  required  of  a  poor  woman  who  has 
to  support  herself  by  her  work. 

The  orphans  of  both  sexes  are  admitted  into  their  respective  asylums 
on  certain  conditions,  and  recently  they  numbered  100. 

ASYLUM   OF   SAN    VICENTE   DE    PAUL. 

This  is  located  in  San  Fernando  de  Dilao,  in  the  ward  of  Looban. 
The  building  was  the  property  of  a  Sister  of  Charity,  who  donated  it 
and  some  real  estate  to  the  same  communit}'  for  the  purpose  of  receiv- 
ing and  educating  in  it  about  30  poor  girls.  Others  are  admitted  on 
the  payment  of  a  moderate  pension.  Recently  the  total  number  of 
girls  amounted  to  180,  in  charge  of  the  same  Sisters  of  Charit3\ 

OTHER   ANALOGOUS   BENEVOLENT   INSTITUTIONS. 

HOUSE   OF   CHARITY    OF   CEBU. 

This  house,  recently  founded  in  the  city  of  Cebu,  which  is  at  the 
same  time  a  college,  school,  hospital,  and  almshouse,  is  subject  to  the 
bishop  of  Cebu,  and  under  the  immediate  direction  of  the  Sisters  of 
Charity. 

ROYAL    HOUSE   OF   MERCY. 

The  Brotherhood  of  Misericordia  founded  this  in  1594  for  the  pur- 
pose of  doing  deeds  of  mercy  throuoh  the  alms  of  the  members. 
Among  the  works  projected  that  which  prevailed  was  taking  destitute 
Spanish  orphan  girls  to  bring  up  and  educate,  and  for  this  purpose  the 
College  of  Santa  Isabel  was  erected. 

The  many  girls  who  were  soon  admitted  were  maintained  by  the 
alms  of  the  members  alone  until  1640,  when  the  first  bequest  was  made, 
and  soon  after  many  others  devoted  to  the  same  object.  Later  the 
resources  diminished  to  such  a  degree  that  if,  about  the  vear  1880,  Arch- 
bishop Payo  had  not  transferred  some  pious  legacies  to  this  college  it 
would  have  disappeared  altogether. 

On  account  of  identity  of  purpose,  the  Government  in  1861  added 
to  this  college  that  of  Santa  Potenciana,  with  its  respective  income  and 
funds. 

At  present  it  is  supported  by  the  sums  which  it  receives  as  one  of 
many  participants  from  the  appropriation  for  pious  works  and  by  the 
pensions  of  some  boarding  pupils,  half  pensioners,  and  outside  paying 
pupils. 

In  describing  the  institutions  of  learning,  we  spoke  more  fully  of 
this  college  and  of  that  of  Santa  l*otenciana,  which  was  added  to  it, 
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because  that  was  the  most  appropriate  place  for  it.  For  the  same 
reason  we  shall  sa}'  nothing  here  of  other  institutions  which,  although 
on  account  of  the  object  of  the  founders  and  the  way  they  are  sup- 
ported, are  really  charitable  works,  yet  are  rather  centers  of  learning 
and  education,  namely,  the  1.03'al  and  Pontifical  University  of  St. 
Thomas,  the  colleges  of  St.  Thomas,  St.  John  Lateran,  St.  Joseph, 
and  St.  Catherine. 

Finall\%  we  shall  not  undertake  to  describe  here  some  associations 
which,  practicing  certain  works  of  charity  toward  their  neighbors,  are 
notwithstanding  essentially  religious  in  character,  such  as  the  Ven- 
erable Third  Order  of  Santo  Domingo,  the  Venerable  Third  Orders  of 
San  Francisco,  of  Manila,  and  of  Sampaloc,  the  Arch-Confraternity 
of  Nuestro  Padre  Jesus  Nazareno  in  the  Church  of  the  Padres  Reco- 
letos,  the  monasteries  of  the  Society  of  Jesus,  of  Santa  Rita  in  Pasig, 
of  San  Sebastian  in  Calumpang,  the  monastery  of  Santa  Clara,  the 
Arch-Confraternities  of  the  Sanctisimo  Sacramento  de  la  Catedral,  and 
of  Binondo,  that  of  Nuestra  Senora  de  la  Consolacion  and  Correa,  the 
Venerable  Congregation  of  the  Priests  of  St.  Peter  the  Apostle,  all 
established  in  old  times  hy  virtue  of  some  pious  bequest  in  the  walled 
cit}'^  of  Manila  or  in  its  sul)ur))s.  Thej^  ma}'^  be  seen  in  the  first  part, 
entitled  "Religion." 

COUNTRY    IX.STITUTION    FOK    RESCUEP    CHILDREN    IN    TAMONTACA     (mINDANAo)  . 

The  first  missionaries  of  the  Society  of  Jesus,  who,  on  their  second 
coming  to  the  Philippines,  left  ^Manila  for  Mindanao  in  1861,  earnestly 
desired  and  succeeded  in  gathering  together  some  children,  chiefly  of 
the  Moro  race  or  their  captives,  to  educate  them  suitably  so  as  to  rear 
a  new  Christian  generation  in  the  midst  of  the  country  of  the  Moros. 
Little  was  accomplished,  however,  until  1872.  Then  the  Fathers, 
having  acquired  the  necessary-  land  in  Tamontaca,  and  having  o])tained 
the  protection  of  Mr.  Golfin,  the  politico-military  governor  of  Min- 
danao, on  the  occasion  of  the  famine  which  alflicted  the  valley  of  the 
Rio  Grande,  easily  ransomed  from  the  Moros  many  children  of  both 
sexes  usinof  the  alms  which  the  chief  authorities  of  Manila  and  a  board 
constituted  for  this  purpose  sent  them.  Having  made  this  beginning, 
the  mission  of  the  societj^  continued  the  work  on  their  own  account 
according  to  their  means. 

The  freed  hoys  received  in  the  institution  were  sul)ject  to  the  disci- 
pline and  direction  of  the  fathers  and  brothers  of  the  society,  and 
there  they  were  provided  with  everything  necessary.  If  they  were 
infants  they  were  promptly  ])aptized;  and  if  adults  they  instructed 
and  prepared  them,  haA  ing  previously  ascertained  their  desire  for  bap- 
tism. They  heard  mass  ever}'  day,  confessed  and  conuiumed  generally 
every  three  months,  and  observed  a  common  distrilmtion  of  time,  and 
learned  the  catechism,  good  manners  and  customs,  to  read,  write,  and 
speak  Spanish,  and  to  work  in  the  fields  or  in  some  other  occupation, 
according  to  their  strength,  so  as  to  become  useful  and  honest  men  on 
leaving  the  institution. 

The  girls  lived  in  a  separate  building,  not  far  from  the  Mission 
House,  consigned  to  the  care  of  the  mothers  of  the  nunnery  of  the 
Society  of  Jesus,  who  went  there  from  Manila  for  that  purpose,  and 
they  wei-e  all  subject  to  the  missionary  fathers.  They  followed  a 
regime  similar  to  that  of  the  boys,  and  learned  to  read,  write,  and  do 
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work  proper  to  their  sex,  the  practice  of  which  they  needed  to  know 
when  they  left  the  institution. 

On  reaching  the  proper  age  the  mission  father  inquired  the  will  of 
the  wards,  and  if  the  contracting  parties  were  willing  the}^  made  their 
houses,  which  they  then  occupied  as  married  people,  aided  with  a  water 
buffalo  and  implements  of  agriculture  and  maintenance  for  one  year 
at  the  expense  of  the  institution.  Almost  all  the  people  of  Tamontaca 
came  from  these  marriages. 

The  number  of  boys  or  internes  in  the  institution  used  to  be  from 
To  to  80,  and  that  of  girls  from  60  to  TO,  including  some  adult  persons 
not  redeemed,  liut  who  had  entered  voluntaril}-.  The  annual  average 
of  redeemed  children  was  about  28;  and  that  of  new  pupils  received, 
8,  because  the  many  ordinary  expenses  and  those  necessar}^  for  erect- 
ing and  enlarging  the  two  houses  and  church,  and  those  caused  by  two 
fires  which  occasioned  great  losses,  did  not  permit  more.  Besides,  the 
institution  became  in  times  of  famine,  and  for  all  the  necessities  of  the 
town  and  even  of  the  neighboring  ranches  of  all  that  district,  a  veri- 
table almshouse. 

CHARITABLE    PAWNBROKER   ESTABLISHMENT   AND   SAVINGS    BANK. 

Although  the  Government  of  Madrid  ordered  in  1860  the  founding 
of  a  charitable  pawnbroker  establishment,  notwithstanding  so  many 
difficulties  arose  that  it  could  not  be  realized  until  the  21st  of  July, 
1880,  when  it  was  opened  on  the  ground  floor  of  the  Royal  College  of 
Santa  Isabel,  by  making  use  of  the  sum  of  some  legacies  for  pious 
works,  whose  administration  was  in  charge  of  the  Ro3'al  House  of 
Mere}'.  Later  it  was  installed  in  a  new  building  in  the  center  of  the 
capital. 

It  was  dependent  upon  the  viceroyal  patronage  and  was  managed 
by  a  council  of  administration,  of  which  the  archbishop  was  the  presi- 
dent. For  its  internal  management,  it  had  a  managing  directer,  a 
cashier,  a  treasurer,  three  helpers,  and  two  appraisers.  It  had  its  by- 
laws. 

It  lent  money  at  6  per  cent  interest  annually,  or  one-half  of  1  per  cent 
per  month  on  jewels,  which  could  be  redeemed  at  any  time  of  the  year 
when  due  and  renewed  when  this  time  came.  They  also  accepted 
deposits  in  the  savings  bank,  which  drew  interest  at  ■!  per  cent  annually, 
counting  from  the  week  following  the  one  in  which  the  deposit  was 
made,  which,  if  in  the  name  of  a  single  person  interested,  only  drew 
interest  on  amounts  not  exceeding  1,000,000  pesos,  which  was  subject 
to  some  variations. 

The  sales  of  jewels  at  public  auction  were  held  on  the  10th  and  11th 
days  of  each  month. 

CONFERENCES   OF   SAN    VICENTE   DE   PAUL. 

The  members  of  San  Vicente  de  Paul  visit,  two  by  two,  weekh^  the 
homes  of  the  families  which  the  conferences  adopt,  making  use  of 
temporal  alms  to  better  impart  the  spiritual  help  they  may  need. 

In  1860,  Father  Cuevas,  of  the  Society  of  Jesus,  its  spiritual  director, 
founded  the  intramural  conference,  called  La  Immaculada.  There 
were  established  successively  in  the  suburbs  of  the  capital:  in  1885, 
those  of  Binondo  and  Santa  Cruz;  in  1886,  those  of  Tondo  and  Ermita; 
in  188T,  that  of  Quiiipo;  in  1899,  that  of  San  Miguel;  in  Mindanao,  in 
J8.9^,  that  of  Zambp{}}]ga,  and  in  1891,  that  of  Cottabato. 
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They  are  all  .suhordinate  to  the  central  council  of  Manila,  always 
subject  to  the  spiritual  direction  of  a  Jesuit  father. 

The  council  has  also  instituted  other  beneficent  works  besides  the 
conferences,  although  under  their  patronage  and  direction,  among 
which  are  worthy  of  mention:  The  Patronage  of  Widows  and  Orphans 
(1886),  carried  on  by  ladies  of  the  best  society,  who  assist  them  with 
liberal  donations,  and  dependent  on  it  the  asylum  for  homeless  girls; 
the  carpenter  shop  and  cabinetmaking  shop  for  bo3^s  and  youths  of 
the  working  class  (1886) — these  ceased  to  exist  years  ago;  another  of 
matrimony  (1887),  which  occupies  itself  in  canonically  regulating  illicit 
unions.     At  one  time  it  also  undertook  to  distribute  catechetical  tracts. 
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AGRICULTURAL    INDUSTRIES. 


THE   TOBACCX)    TNntl.STRY. 


This  is  without  doubt  the  principal  Philippine  industry  which,  on 
account  of  the  excellence  and  cheapness  of  its  products,  can  compete 
with  those  of  more  advanced  nations.  In  general  it  mav  be  said  that 
the  tobacco  industry  since  the  abolition  of  the  monopoly  has  increased 
in  all  regions  to  an  extraordinary  degree,  ])oth  in  the  quantity  and 
quality  of  the  procluct.  As  a  result  the  Havana  methods  of  gathering 
and  curing  the  leaf  and  manufac^iring  the  product  have  become  popu- 
lar throughout  the  country,  ix^full  knowledge  of  the  fermentation  or 
preparation  of  the  leaf  is  still  lacking,  or  perhaps  this  work  is  carried 
out  under  poor  conditions,  so  that  the  leaf  does  not  have  the  aroma 
and  strength  of  the  Havana.  In  many  parts  of  the  islands  the  maiui- 
facture  of  tobacco  is  carried  on  with  modern  machinery.  More  women 
are  employed  in  the  to])acco  factories  than  men. 

The  samples  of  manufactured  tobacco  shown  in  the  General  Expo- 
sition of  the  Philippine  Islands  in  1887  indicated  great  advances  in 
the  manufacture  of  this  product.  The  beautifid  containers  in  which 
this  tobacco  was  exhibited  followed  the  models  of  those  used  in  Cuba. 

The  General  Tobacco  Company  of  the  Philippines  has  a  factory  in 
operation  near  Manila  known  by  the  name  Flor  de  la  Isabella.  This 
building  has  12,0()()  s(iuare  meters  of  floor  surface  and  gives  employ- 
ment to  4,000  persons — almost  all  women.  This  factory  uses  the  best 
of  selected  tobacco  from  Isa))ella  and  Cagayan.  The  cigarette  machines 
in  this  factory  are  worked  l)v  .steam.  All  of  the  containers  used  are 
made  here  and  all  the  labels  are  printed  here.  The  factory  conmiuni- 
cates  with  the  Pasig  River  by  a  canal  crossing  the  company's  land, 
which  was  opened  at  the  company's  own  expense.  The  company  owns 
in  the  Province  of  Isabella  two  important  plantations,  which  produce 
tobacco  of  a  superior  grade,  due  to  the  vigilance  shown  in  cultivating 
and  gathering.  In  all  the  towns  in  tobacco-producing  regions  of  the 
Philippines  the  company  has  agents,  these  being  dependent  upon  a 
central  agent  in  each  province.  ^ 


Jlw 


THE   SUGAR    INDUSTRY. 


[n  the  manufacture  of  sugar  the  best  methods  are  not  generally 
employed.  The  natives  extract  the  juice  by  means  of  mills  of  stone, 
wood,  or  iron;  these  being  called  trapiches.  The  juice  is  then  col- 
lected and  boiled  in  kettles,  a  little  lime  being  added  to  purify  it. 
When  the  boiling  has  reached  a  certain  point,  which  is  recognized  by 
those  who  are  expert,  it  is  pa.ssed  on  to  a  second  kettle,  where  the 
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boiling  is  continued  until  it  reaches  a  certain  temperature.  It  is  then 
poured  into  conical  molds  which  are  placed  upright  so  that  the 
molasses  may  drain  off.  These  molds  are  placed  over  small  jars, 
where  they  remain  until  the  sugar  has  formed,  it  now  being  free  from 
molasses.  It  will  be  seen  therefore  that  there  is  great  opportunity 
for  improvement  in  these  methods.  In  Negros  and  Pampanga  there 
are  man}'  iron  mills  worked  by  animal  power,  water,  or  steam. 

In  Manila  there  are  two  large  sugar  refineries,  the  Clementina, 
belonging  to  the  General  Tobacco  Company,  and  another  establishment 
in  Malabon. 


THE    HEMP    INDUSTRY. 


•/Tor  extracting  the  fiber  from  the  sajas  or  long  strips  of  the  plant  a 
very  simple  apparatus  is  used.  This  consists  of  a  sharp,  somewhat 
dentate  knife  tixed  al)ove  a  smooth  piece  of  wood.  One  end  is  fastened 
by  a  pivot;  the  other  end,  extending  beyond  the  wood,  has  a  cord  and 
weight  attached  to  it,  so  that  the  knife  is  kept  in  close  apposition  to 
the  wood.  Another  cord  attached  to  the  knife  runs  over  a  pulley  and 
then  downward,  being  attached  to  a  pedal.  Pressure  on  this  pedal 
raises  the  knife  so  that  the  saja  mav  he  inserted.  The  fiber  is  now 
pulled  out.  the  fleshy  part  of  the  plant  remaining  behind.  The  saja 
is  now  reversed  so  as  to  clean  the  other  end.  With  this  machine  a 
workman  can  clean  85  or  40  pounds  of  hemp  a  da)^  The  hemp  is  then 
placed  in  bundles  in  the  sun  to  dry,  so  as  to  prevent  the  putrefaction 
of  the  cellular  tissues  still  adherent  to  the  fiber.  When  thoroughly 
dried  it  is  ready  for  the  market.  The  fiber  from  the  same  plant  pre- 
sents marked  difierences  in  strength,  soliditv,  and  luster.  That  from 
the  outer  part  is  coarse,  strong,  and  reddish  in  color,  and  is  known  as 
bandala  ordinaria.  It  is  employed  largely  in  the  manufacture  of  heavy 
rope. 

Fiber  from  the  middle  la3"er,  the  ordinary  hemp  of  commerce,  is 
called  bandala,  while  that  coming  from  nearest  the  heart  of  the  plant 
is  very  white  and  of  superior  qualitv.  This  is  called  lupis  in  Albay 
and  quitoti  in  Marinduque.  The  latter  two  which  are  firm,  lustrous, 
and  llesh  colored,  are  largely  employed  for  the  manufacture  of  fab- 
rics. It  is  found  in  the  market  in  bunches  or  bundles  called  pilihan. 
The  natives  classify  this  hemp  in  four  ways,  according  to  its  quality,  as 
binani,  tonga,  cadaraclan,  and  tiiumguos.  Fabrics  are  made  from  the 
first  kind  so  delicate  as  to  compare  favorably  with  pineapple  cloth. 
The  fiber,  tied  at  the  ends  into  small  knots,  is  wound  into  bundles  and 
beaten  with  a  mallet  against  a  hollow  piece  of  wood  so  that  it  may 
become  more  elastic. 

THE    INDIGO    INDUSTRY. 

The  production  of  indigo  was  formerly  of  much  more  importance 
than  now.  The  method  of  making  it  in  this  archipelago  will  now  be 
spoken  of.  This  includes  several  operations,  maceration  in  water,  the 
addition  of  lime,  shaking  or  stirring  and  decantation  of  the  water, 
formation  of  the  indigo  into  masses,  and  wrapping.  After  the  plant 
is  cut  and  made  up  into  bundles  it  is  taken  to  the  factory.  This  is  com- 
posed of  various  parts.  In  the  first  there  are  two  or  more  cylindrical 
or  conical  receptacles  made  of  masonry  or  wood,  each  being  2^  meters 
in  height  and  2  in  diameter.  These  are  called  machos.  In  the  second, 
called  hembra,  there  is  a  receptacle  double  the  capacity  of  those  already 


KEPORT    OF   THE    PHILIPPINE    COMMISSION.  53 

mentioned  which  i.s  cTlindrieal  in  sliape,  wider  than  it  is  high,  the  sides 
somewhat  inclined,  and  having  two  faucets  at  ditfcrent  heights  on  the 
side,  through  which  the  impregnated  liquor  can  flow;  in  the  third  a 
receptacle,  made  of  masonr>%  which  is  in  circular  form,  a  meter  and  a 
half  high  and  a  meter  in  diameter,  into  which  the  indigo  paste  coming 
from  the  hembra  is  phu-ed,  in  order  to  separate  the  water  from  it,  and 
lastly  the  secadero,  where  the  indigo  is  exposed  to  the  air  and  after- 
wards dried. 

Maceration  is  the  first  process.  The  receptacles  called  machos  are 
filled  four-fifths  full  of  water  and  the  bundles  of  indigo  immediately 
thrown  in  them.  A  grating  of  bamboo  having  weights  attached  is  now 
lowered  4  or  5  inches  below  the  surface  of  the  water,  the  plant  being 
allowed  to  macerate  for  twenty-two  hours,  during  which  time  the  leaves 
imdergo  a  sort  of  fermentation,  liberating  the  indigo  w'hich  is  held  in 
solution  in  the  water.  During  this  operation  the  water  first  becomes 
yellowish  in  color,  then  yellowish-green,  and  finallv  green  with  a  yel- 
lowish tinge.  The  maceration  being  complete,  lime  is  added.  In  this 
operation  the  grating  is  first  removed  and  the  plants  taken  out  after 
being  allowed  to  drain  on  the  sides  of  the  receptacle.  Baskets  of  quick- 
lime are  then  lowered  into  the  water,  when  the  liquid  immediately 
changes  from  green  to  greeuish-blue.  It  is  then  draw  n  otf  inmiediately 
by  means  of  the  faucets,  beginning  with  the  upper  one,  and  passed  on 
to  the  hembra  or  second  receptacle  by  means  of  little  troughs.  In  the 
hembra  the  liquid  is  stirred  with  sticks,  thus  exposing  it  to  the  air  so 
that  the  indigo  becomes  insoluble.  This  operation  lasts  from  half  an 
hour  to  an  hour.  At  the  end  of  the  operation  the  water  is  bluish-brown 
in  color.  It  is  allowed  to  remain  until  more  water  is  added  from  the 
first  receptacle,  when  the  same  operation  is  repeated.  The  indigo 
deposited  is  now  allowed  to  remain  fifteen  or  twenty  days,  when  it  is 
transferred  to  the  third  receptacle.  Here  it  remains  for  two  or  three 
days,  becoming  separated  from  the  greater  part  of  the  water  which  it 
contains,  this  being  drawn  off  bj'  the  faucets. 

In  this  place  the  various  grades  of  indigo  become  distinguishable, 
the  upper  layers  containing  the  superior  grade,  the  central  la^^ers  the 
medium  grade,  and  the  lower  layers  the  inferior  grade.  The  indigo  is 
now  placed  in  bamboo  boxes,  having  a  layer  of  cotton  in  the  bottom 
so  that  the  water  may  drain  through.  At  the  end  of  two  d'djs  the 
mass  is  kneaded  by  hand  into  cakes  or  balls,  which  are  placed  on  mats 
arranged  on  benches  in  the  drying  room.  Here  the  drying  process 
continues  for  five  or  six  days,  the  indigo  being  placed  in  the  sun  as 
often  as  possible,  so  as  to  advance  the  process  more  rapidly.  The 
mass  is  now  cut  with  bamboo  knives  into  the  proper  size,  which  is 
usually  about  6  inches  in  length  b}^  half  as  much  in  depth  and  height, 
the  corners  of  the  cake  being  rounded  off  with  the  hand.  After  the 
cakes  are  dried  they  are  placed  in  wooden  boxes,  where  the}-  are  kept 
ready  for  the  market. 

MANUFACTURE   OF    ALCOHOL. 

The  crude  materials  which  are  here  used  for  the  manufacture  of 
alcohol  are  verv  cheap.  They  are  the  juice  from  the  nipa  palm  and 
from  the  cocoanut  palm  and  low  grade  molasses.  In  Manila  there  are 
four  large  accredited  distilleries,  while  smaller  ones  are  found  both  in 
Manila  and  in  the  provinces.     Nipa  wine  is  manufactured  in  Dagu- 


54  REPORT    OF   THE    PHILIPPINE    COMMISSION. 

pan,  in  the  province  of  Pangasinan,  in  Vigan,  in  the  province  of  South 
Ilocos,  and  in  Capiz,  in  the  province  of  Capiz,  Panay  Island.  In  all 
the  archipelago  there  are  not  less  than  500  stills.  All  the  alcohol  man- 
ufactured is  consumed  in  the  country. 


/- 


MANUFACTURE   OF   OIL. 


A  great  deal  of  oil  is  extracted  from  the  millions  of  cocoanuts  which 
are  grown  in  the  Philippines,  although  the  methods  emploj-ed  are  in 
general  quite  rudimentar}-.  Other  oils  extracted  are  lumbany,  castor 
oil,  and  those  from  other  plants.  Much  remains  to  be  done  in  this 
industry,  not  only  in  perfecting  the  apparatus  employed,  which  is  in 
general  very  imperfect,  but  also  in  the  exploitation  of  certain  plants 
such  as  the  peanut,  which  furnish  excellent  oil.  Among  the  many 
essential  oils  useful  for  the  manufacture  of  perfumes,  almost  the  only 
one  of  commercial  importance  is  the  ilang  ilang,  although  a  little 
sampagita  and  champaca  are  manufactured. 


RICE  CLEANING. 


The  primitive  apparatus  called  the  lusong  is  about  the  only  one 
emplo3"ed  in  the  Philippines  for  cleaning  rice.  The  lusong  is  simply 
a  large  wooden  mortar  in  which  the  rice  is  pounded  until  the  husk  is 
removed.     One  or  two  steam  mills  have  recently  been  installed. 


SOAP    MAKING. 


Soap  has  been  made  in  these  islands  for  a  long  time,  but  the  methods 
employed  are  most  primitive.  The  industr}^  is  not  large  in  spite  of 
the  abundance  of  suitable  material  found  in  the  countiy. 

FECULAS   OR   STARCHES    AND    FLOURS. 

This  industry  is  carried  on  but  little,  although  the  al)undance  of 
material  found  in  this  country  might  furnish  employment  to  a  large 
number  of  people. 

MANUFACTURE    OF    PAPER. 

In  spite  of  the  abundant  raw  material  found  in  this  country  no  paper 
mill  exists. 

CHEESE   MAKING. 

Cheese  is  made  in  small  quantities,  that  coming  from  Cebu  being  of 
excellent  quality. 

MANUFACTURE   OF   LEATHER. 

This  industry  is  })ut  rudimentary,  although  considering  the  large 
number  of  cattle  found  in  the  countr}^  it  might  be  made  of  some 
importance. 

SILK   RAISING. 

The  silkworm  was  formerly  raised  in  the  Philippines,  but  is  not  at 
the  present  time.  D.  Jose  Montero  Vidal,  in  his  book  on  the  Philip- 
pines, sa^^s: 

The  mulberry  (mocus  alba)  has  existed  in  the  Philippines  since  1593,  when  it 
was  planted  throughout  the  Visayan  Islands  by  P.  Antonio  Sedeno,  S.  J.  After- 
wards, in  1780,  the  Augustin  missionary,  P.  Manuel  Galiana,  sent  this  plant  from 
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China,  aiKl  at  the  same  time  eggs  of  the  silkworm.  The  Royal  Economic  Society  of 
Friends  of  the  country  attempted  to  encourage  this  industry,  but  agriculturists  never 
favored  thi-  growth  of  the  silkworm  on  account  of  the  care  involved.  So  that  the 
industry  was  almost  entirely  abandoned.  In  the  time  of  Governor-General  Basco  y 
Vargas  there  were  about  4,500,000  trees  in  Camarines. 

The  silkworm  flourishes  well,  and  numerous  trials  in  its  cultivation 
prove  that  it  is  possible  to  obtain  two  or  three  crops  of  cocoons 
annually.  The  worm  which  lives  upon  the  castor-oil  plant  or  tangan- 
tangan  resists  storms  and  even  typhoons,  and  although  the  silk  is  not 
of  the  finest,  it  has  many  uses. 

COCHINEAL. 

The  cochineal  insect  grows  well  on  the  plant  called  dilang-vaca,  and 
when  carefully  prepared  sells  well  at  a  good  price. 

MANUFACTURING    INDUSTRIES. 

In  the  Philippines  these  industries,  in  spite  of  the  great  aptitude  of 
the  inhabitants,  are  not  nearly  so  important  as  agriculture;  due  in 
part  to  the  lack  of  modern  machinery.  The  most  important  industries 
are:  The  weaving  of  hemp,  pineapple  fiber,  silk  and  cotton,  and  the 
making  of  mats,  hats,  and  other  articles  of  fine  quality. 

HEMP,    PINEAPPLE,    SILK,     AND   COTTON    FABRICS. 

The  manufacture  of  fabrics  from  these  articles  has  been  carried  on 
in  the  Philippines  for  a  long  time  on  a  considerable  scale.  The  natives 
show  great  aptitude  in  this  line  of  work,  as  is  evidenced  by  the  per- 
fection which  they  have  reached,  this  appearing  marvelous  when  one 
considers  the  simple  methods  they  follow  and  the  primitive  machinery 
used.  Women  are  the  only  ones  who  work  at  the  looms.  The 
provinces  of  Albay,  Camarines,  Ilocos,  Iloilo,  and  Taj^abas  are  pre- 
eminent in  this  line.  Senor  Martin  Martinez,  in  his  review  of  the 
exposition,  says: 

In  all  the  Philippine  territory  there  is  not  a  machine  moved  by  steam,  although 
there  are  thousands  of  primitive  looms  worked  by  women  by  hand  and  by  the  most 
simple  methods,  which  produce  a  great  variety  of  fabrics  suitable  for  local 
consumption. 

The  fibers  used  in  weaving  in  the  Philippines  are  hemp,  pineapple  fiber,  cotton, 
and  silk.  The  first  two  are  products  of  the  country.  Silk  comes  from  China,  and 
cotton,  except  a  few  thousand  kilograms  grown,  cleaned,  sponged,  and  woven  in 
Ilocos,  Batangas,  and  Visayas,  comes  from  England.  About  900,000  kilograms  in 
the  form  of  white  and  colored  thread,  and  having  a  value  of  about  $900,000,  is 
imported  annually.  About  8,000  kilograms  of  silk  thread,  valued  at  $120,000,  are 
imported  each  year  from  China.  In  other  words,  Philippine  looms  use  each  year 
cotton  and  silk  thread  valued  at  more  than  one  million  dollars.  It  is  estimated  that 
hemp  and  pineapple  fiber  of  equal  value  are  annually  woven  into  cloth.  It  is  easy 
to  see,  therefore,  that  an  industry  which  consumes  raw  material  to  the  value  of 
$2,200,000  annually  is  of  considerable  importance. 

Cloth  made  from  hemp  alone  is  called  sinamay,  and  though  it  is 
somewhat  rough,  is  veiy  cool,  durable,  and  cheap.  It  is  used  for  mak- 
ing shirts  for  men  and  waists  and  skirts  for  women.  A  finer  variety 
of  hemp  cloth,  which  is  often  confused  with  pineapple  cloth,  is  called 
tinampipi.  A  piece  5  yards  in  length  is  worth  $2,  or,  say,  four  times 
as  much  as  ordinary  sinamay.  But  the  especial  product  of  Philippine 
looms,  especially  those  from  the  towns  of  Caloocan  and  Iloilo,  is  ]usi. 
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These  Philippine  jusis,  celebrated  for  their  lightness,  beauty,  and  deli- 
cate patterns,  are  made  from  silk  alone,  or  more  commonly  with  the 
warp  of  cotton  or  pineapple  fiber  and  the  woof  of  silk.  Pieces  are 
made  to  suit  the  buyer.  These  pieces  are  usually  30  or  more  yards  in 
length  and  from  three-quarters  of  a  yard  to  a  yard  in  width,  and  beau- 
tifully bordered  in  colors.  This  beautiful  cloth,  which  varies  in  price 
from  50  cents  to  $1  a  yard,  compares  favorably  with  fabrics  of  Euro- 
pean manufacture. 

Weavers  make  from  6  to  25  cents  a  day  and  food,  according  to  their 
ability.  The  majority  of  these  weavers  are  girls  of  from  12  to  20 
years  of  age.  This  is  often  a  household  industry,  the  two  or  three 
looms  in  the  house  being  worked  by  the  women  in  the  family  or  by 
capable  servants.  In  both  the  llocos  provinces  a  specialty  is  made  of 
the  manufacture  of  heavy  cotton  blankets.  These  are  much  valued 
in  the  country,  and  sell  for  from  $4  to  $10  each,  according  to  quality. 
They  are  sometimes  made  of  silk,  when  they  may  reach  a  value  of 
1100  each. 


y 


MANUFACTtTEE   OF   MATS,  SLEEPING    MATS,   HATS,   ETC. 


The  manufacture  of  mats,  sleeping  mats,  hats,  bags,  etc. ,  is  worthy 
of  mention,  because  of  the  intelligence,  ability,  and  patience  shown 
by  those  who  make  these  beautiful  articles.  This  is  the  more  won- 
derful when  one  considers  that  the  only  instrument  used  is  a  sort  of 
knife  called  guloc.  The  materials  used  are  rattan,  palm  leaves,  ferns, 
and  bamboo,  all  of  which  are  so  abundant  in  this  country.  The  prov- 
inces notable  for  these  articles  are  Bulacan,  Laguna,  Pampanga, 
Camarines,  Albay,  and  lloilo. 


PAPER    NO.    XVI. 


COMMERCE. 
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COMMERCE. 


The  statistical  and  other  sources  of  information  with  regard  to  the 
commerce  of  the  Philippine  Islands  are  far  from  complete.  For  cer- 
tain years  rather  full  data  have  been  fVjund.  For  other  years  it  has 
not  as  yet  been  possible  to  obtain  them.  Nevertheless,  much  informa- 
tion has  been  and  is  being  gathered  by  other  departments  of  the 
Government.^ 

It  is  not  proposed  in  this  paper  to  give  an  exhaustive  discussion  of  the 
subject,  but,  making  use  of  the  material  mentioned  above  and  of  the 
testimony  and  other  information  acquired  by  the  commission,  it  is 
intended  to  present  only  a  brief  resume  of  the  commercial  conditions 
of  the  islands. 

For  a  period  of  thirty  years  past,  excepting,  however,  the  last  five 
years,  the  trade  of  the  islands,  export  plus  import,  has  fluctuated 
between  the  amounts  of  $30,000,000  and  $40,000,000  annually,  the 
average  lying  somewhere  between  $35,000,000  and  $40,000,000.  Of 
this  amount  something  more  than  one-half  represents  the  value  of 
exports  and  something  less  than  one-half  the  value  of  i  )orts.  The 
excess  of  exports  over  imports,  fluctuating  between  $!:i,000,000  and 
16,000,000,  may  be  roughly  placed  at  $4,000,000  on  the  average. 

In  the  estimates  given  herein  little  or  no  account  of  the  last  five 
years  is  made,  on  account  of  the  unusual  political  and  social  conditions 
which  have  existed,  and  which  have  not  only  disturbed  the  normal 
trade,  but  rendered  any  accurate  account  of  it  less  possible. 

Of  the  total  export  and  import  trade  of,  say,  $35,000,000,  the  United 
Kingdom,  China,  Spain,  and  the  United  States  have  been  the  chief 
beneficiaries  for  years  past.  Eighty  per  cent  of  the  entire  trade  has 
been  with  them.  Of  this  amount  the  United  Kingdom  has  had  by  far 
the  largest  share,  to  wit,  35  to  40  per  cent  of  the  whole  trade  of  the 
islands,  and  to  this  may  still  be  added  a  large  per  cent  for  the  trade 
between  the  Philippines  and  Hongkong,  Singapore,  and  other  British 
possessions  in  Asia  not  included  in  the  above  estimate,  and  scheduled, 
as  a  rule,  as  China  trade.  Spain  and  the  United  States,  while  follow- 
ing next  in  order  of  importance  in  the  Philippine  trade,  have  had  a 
much  smaller  amount  of  it.  In  1881  the  Spanish  part  of  the  total 
import  and  export  trade  was  about  6  per  cent;  that  of  the  United 
States  about  23  per  cent;  that  of  the  United  Kingdom  about  34  per 
cent,  and  that  of  the  British  possessions  in  Asia  about  35  per  cent. 

^  Bulletin  No.  14  of  the  U.  S.  Department  of  Agriculture,  Section  of  Foreign  Markets, 
1898,  contains  much  valuable  information  which  has  been  freely  used. 
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Owing  laro-ely  to  the  industrial,  financial,  and  tariff  measures  taken 
by  Spain  in  behalf  of  the  peninsula,  the  Spanish  ti-ade  was  very  largelj' 
increased  in  the  ten  years  succeeding  1881.  At  the  end  of  that  period 
the  relative  percentages  of  trade  enjoyed  b}'  the  chief  trading  coun- 
tries with  the  islands  were  as  follows:  United  States,  about  9  per  cent; 
Spain,  about  18  per  cent;  the  United  Kingdom,  about  33  per  cent,  and 
China,  including  Hongkong,  about  25  per  cent. 

The  following  table  will  show  the  relative  amounts  of  trade  enjoyed 
by  the  countries  mentioned  in  1881  and  a  decade  later  (1892-93): 

Trade  of  the  archipelago  with  its  chief  trading  countries  in  the  years  1881  and  in  1892 

and  1893. 


Countries. 


Imports. 


Percent. 


Exports. 


Percent. 


Total  im- 
ports and 
exports. 


Per  cent. 


1881. 
British  Asiatic  possessions  . . . 

United  Kingdom 

United  States 

Spain 

China 

Germany  

French  Indo-China 

1892. 

United  Kingdom 

€hina  (including  Hongkong) 

Spain 

United  States 

Singapore 

French  Indo-China 

Germany  

1893. 

United  Kingdom 

China  (including  Hongkong) 

Spain 

United  States 

Germany  

France 

Singapore 

Frencn  Indo-China , 


S9, 953, 207 

5,297,873 

771,266 

1,365,662 

494, 274 

485, 767 

512 


5, 196, 192 

3,029,940 

4, 397, 642 

208, 392 

987, 652 

1,003,074 

527, 587 


4, 247, 883 

2, 237, 471 

5, 104, 875 

956, 706 

1,246,248 

477, 026 

156,135 

517,983 


53.83 
28. 65 
4.17 
7.39 
2.67 
2.63 


31.85 
18.57 
26.96 
1.28 
6.05 
6.15 
3.23 


26.73 
14.08 
32.13 
6.02 
7.84 
3.00 
.98 
3.26 


$4,054,888 

8, 315, 454 

8,217,141 

973, 329 

60, 829 


6,371,119 
5,778,449 
1, 839, 109 
2, 903, 648 
1,574,910 
181,933 


9, 959, 949 

4,866,640 

1,919,263 

2, 994, 897 

19,728 

241,844 

509, 912 

5,725 


18.54  814,008,095 
38.01  I  13,613,327 
37.56  8,988,407 
2, 338, 991 
556, 103 
485, 767 
730 


4.46 

.28 


33.24 
30.15 

9.60 
15.15 

8.22 
.95 


44.90 

21.94 

8.65 

13.50 

.09 

1.09 

2.30 

.03 


11,567,311 
8, 808, 389 
6, 236, 751 
3,112,040 
2,662,562 
1,186,007 
527, 687 


14, 207, 832 

7,104,111 

7, 024, 128 

3,951,603 

1,266,976 

718, 870 

066, 047 

523,658 


34.70 
33.72 
22.27 
6.80 
1.38 
1.20 


32.60 
24.83 
17.58 
8.77 
7.22 
3.34 
1.49 


37.32 
18.66 
18.46 
10.38 
3.32 
1.89 
1.76 
1.38 
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The  following-  tables  more  clearly  show  the  diti'erences  in  value 
between  the  exports  and  imports  of  the  several  chief  trading  couu- 
tries  for  the  years  1892,  1893,  and  1894: 


Countries. 


1892. 

United  Kingdom 

China  (including  Hongkong) 

Spain 

United  States 

Singapore 

French  Indo-China 

Germany , 

France 

1893. 

United  Kingdom 

China  (including  Hongkong) 

Spain 

United  States 

Germany 

France 

Singapore 

French  IndoChina 

1894. a 

Spain 

Germany 

Australia 

China 

United  States 

France 

England 

Japan 

Russia 

Cochin  China 

Singapore . . . ; 

Switzerland 


Imports. 


85, 196, 192 

3,029,940 

4, 397, 642 

208,392 

987,652 

1,003,074 

527, 687 

272, 866 


4,247,883 

2, 237, 471 

5, 104, 875 

956, 706 

1,246,248 

477, 026 

156, 135 

517,933 


265,000 
929,000 

65,000 
382,000 
364,000 
394,000 
500,000 

86,000 
375,000 
445,000 
219,000 
163,000 


Exports. 


86, 371, 119 

5,778,449 
1, 839, 109 
2, 903, 648 
1,574,910 
181,933 


9, 959, 949 

4,866,640 

1,919,253 

2, 994, 897 

19,728 

241,844 

609, 912 

6,725 


1,427,000 
14,600 
1.280,000 
2,300,000 
3,690,000 

617,000 
4,344,000 

619,000 


1,500 

843,000 

205 


Excess. 


Imports. 


82,558,533 


821, 141 
627, 587 
272, 866 


4, 185, 622 


1,226,620 
235,182 


512,208 


3, 828, 000 
914,500 


Exports. 


81, 174, 927 
2, 748,  .609 


2, 695, 256 
587,258 


5,712,066 
2, 629, 169 


2,038,191 
'""353,"777 


1,082,000 


375,000 
443, 500 


1,215,000 

"3,'326,666 
218, 000 
844,000 
533,000 


152, 795 


624,000 


a  The  original  of  the  tabulation  for  this  year,  calculated  in  pesos,  is  in  this  instance  turned  into 
dollars  at  the  convenient  ratio  of  two  Spani.sh  pesos  for  one  American  dollar,  and  only  round  num- 
bers are  given. 

The  following  table  gives  the  annual  values  of  merchandise,  exports 
and  imports  combined,  of  the  chief  trading  countries  for  the  ten  years 
1887-1896  and  the  annual  averages  for  the  Urst  and  second  halves  of 
that  period: 

Total  value  of  merchandise  imported  and  exported  by  certain  coun^f'ies  in  tJieir  trade  with 
the  Philippine  Islands  during  the  years  (a)  1887  to  1891,  inclusive. 


Countries. 


United  Kingdom. . . 

United  States 

Spain 

Straits  Settlements. 

Canada  

Germany 

France 

Austria 

China 

Australasia 

Japan  

Belgium 

British  India 

Netherlands 


Dollars. 
7, 647, 062 
10, 434, 181 
3,802,910 
1,449,422 

256, 126 

(6) 

412, 049 

(ft) 

416, 263 

178, 794 

104,662 

63, 932 

18, 144 


Dollars. 

14,166,311 

10, 772, 819 

3, 934, 605 

1,429,909 

906,314 

(b) 

292,165 
(&) 

428, 187 
200, 393 
207, 347 
107,884 
11,886 
2,067 


Dollars. 

19,0%,  974 

11,714,902 

6,052,707 

1,355,051 

641, 273 

1,210,468 

600,616 

486,488 

4.69.  .583 

352, 380 

183,062 

190,006 

27  722 

'l'l71 


Dollars. 
13,036,361 
5,291,781 
6. 472, 162 
1,077,138 
1,410,183 
94.5,098 
603, 766 
564.341  I 
323,287  ' 
168,434 
369,432  i 
124,526  I 
128,824  j 
1,307 


1891. 


Dollars. 

15.731,684 

6, 369,  .567 

7,024,766 

886,061 

2, 316, 948 

1,034,348 

729,935 

142, 753 

330, 617 

237,879 

266, 721 

88,761 

174,086 

8,164 


Annual  av- 
erage, 
1887-1891. 


Dollars. 

13,936,078 

S,  916, 650 

6, 467, 430 

1,239,316 

1, 106, 169 

cl, 063, 304 

527, 706 

e 397, 860 

391,. 568 

227,. 676 

226, 246 

115,020 

72, 133 

2,642 


o  Calendar  years,  except  for  the  United  States,  Canada,  and  British  India.  For  the  United  States 
and  Canada,  fiscal  years  beginning  July  1  of  the  years  specified.  For  British  India,  fiscal  years  begin- 
ning April  1  of  the  years  specified.  b  Not  separately  stated.  c  Annual  average,  1889-1891. 
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Total  value  of  merchandise  imported  and  exported  by  certain  countries  in  their  trade  with 
the  Philippine  Islands  during  the  years  (a)  J 892-1896,  inclimve. 


Countries. 


United  Kingdom . . 

Spain 

United  States 

France 

Canada  

Germany 

Straits  Settlements 

Japan  

Australasia 

China 

Belgium 

Netherlands 

Dutch  East  Indies 

Austria 

British  India 

Ceylon 

Hungary 

Cape  Colony 


Dollars. 

14,086,800 

8,066,822 

9,314,236 

611,058 

2,204,454 

903, 210 

836, 085 

388, 725 

249, 656 

212, 109 

98, 093 

4,148 

(&) 

118,971 
79, 827 
(6) 
(/) 


1893. 


Dollars. 

14, 398, 781 

7,768,973 

7, 153, 808 

781,495 

1,135,577 

1,113,364 

691,020 

418, 718 

167, 183 

189, 587 

138, 797 

202, 063 

(b) 

66,354 

61,194 

9,142 

4,423 


Dollars. 

11,234,243 

8, 709, 721 

4, 850, 621 

1,132,011 

423, 417 

789, 684 

(6) 

950, 106 
256, 809 
217, Oil 
86, 318 
177, 452 
(b) 

116, 159 

73, 288 

6,741 

1,438 

24 


Dollars. 

9, 975, 892 

8,886,504 

5, 145, 303 

1,472,900 

864,711 

970, 088 

(6) 

721,944 
196, 722 
138,742 
115, 659 
190, 396 
(b) 

59, 835 

87,833 

6,117 

608 

594 


Dollars. 

10, 054, 296 

11,713,816 

4, 478, 337 

1,965,867 

1,242,441 

970, 326 

{b) 

1,050,153 

261,292 

116, 801 

241,286 

14, 374 

104, 801 

51,307 

78, 456 

14, 922 


1,314 


Annual  av- 
erage, 
1892-189G. 


Dollars. 

11,950,002 

9, 029, 167 

6, 188, 460 

1,192,666 

1,174,120 

949,335 

c  763, 553 

705, 930 

226, 333 

174,850 

136, 030 

117,687 

d 104, 801 

82,. 525 

76,120 

e9,231 

el,  617 

386 


a  Calender  years,  except  for  the  United  States,  Canada,  and  British  India.  For  the  United  States 
and  Canada,  "fiscal  years  beginning  July  1  of  the  years  specified.  For  British  India,  fiscal  years 
beginning  April  1  of  the  years  specified.  b  No  statistics  available.         c  Annual  average,  1892-1893. 

d Statistics  for  1896  only.  e  Annual  average,  1893-1890.  /Not  separately  stated. 

The  following  table  gives  the  annual  average  for  the  first  and  second 
halves  of  the  decade  1S87  to  1806  of  imports  and  exports,  separately 
stated  and  combined: 

Average  annual  value  of  merchandise  imported  and  exported  by  certain  countries  in  their 
trade  with  the  Philippine  Islands  during  the  five-year  (a)  periods  1887-1891  and  1892- 
1896. 


United  Kingdom  . . 

Spain 

United  States 

France 

Canada  

Germany  

Straits  Settlements. 

Japan 

Australasia 

China 

Belgium 

Netherlands 

Dutch  East  Indies. . 

Austria 

British  India 

Ceylon 

Hungary 

Cape  Colony 


Annual  average,  1887-1891. 


Imports 
from  the 
Philip- 
pines. 


Dollars. 

8, 729, 072 

3, 819, 426 

8, 785, 988 

185, 575 

1,105,991 

b 175, 961 

528, 030 

161, 361 

115, 422 

67, 735 

6,904 

95 

id) 

^  361, 531 

12, 338 

id) 


Exports  to 
the  Phil- 
ippines. 


Dollars. 

5,207,006 

1,638,004 

130, 662 

342, 131 

178 

?>  887, 343 

711, 286 

64, 884 

112, 154 

323, 833 

108, 116 

2, 447 

(d) 

b  36, 329 

59, 795 

(d) 


Total  im- 
ports and 
exports. 


Dollars. 

13, 936, 078 

5, 457, 430 

8, 916, 650 

527,706 

1,106,169 

i)  1,063, 304 

1,239,316 

226, 245 

227, 576 

391, 568 

115,020 

2,642 

(d) 

b  397, 860 

72, 133 

(d) 


Annual  average,  1892-1896. 


Imports 
from  the 
Philip- 
pines. 


Dollars. 

8, 844, 026 

3, 855, 165 

6, 053, 232 

986, 012 

1,174,008 

201, 158 

r 345, 430 

616, 631 

106, 602 

31,710 

27, 487 

106, 451 

e  99, 174 

18, 894 

7,835 

/9,117 


386 


Exports  to 
the  Phil- 


Dollars. 

3, 105, 976 

5,174,002 

135, 228 

206, 654 

52 

748, 177 

c 418, 123 

89, 299 

119,731 

143, 140 

108, 543 

11,236 

c5,627 

63, 631 

68, 285 

flU 

/■  1,617 


Total  im- 
ports and 
exports. 


Dollars. 

11,950,002 

9, 029, 167 

6, 188, 460 

1,192,666 

1,174,120 

949, 335 

c 763, 553 

705, 930 

226, 333 

174,850 

136, 030 

117,687 

e 104, 801 

82, 525 

76, 120 

/9,231 

/1, 617 

386 


a  Calendar  years,  except  for  the  United  States,  Canada,  and  British  India.     For  the  United  States 
and  Canada,  fiscal  years  beginning  July  1  of  the  years  specified.     For  British  India,  fiscal  years  begin- 
ning April  1  of  the  years  specified.         '    fc  Annual  average,  1889-1891.  <•  Annual  average,  1892-93. 
d  No  statistics  available.            e Statistics  for  1896  only.            /Annual  average,  1893-18%. 
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The  following  tables  show  the  value  of  merchandise  imported  from 
the  Philippines  b}^  the  several  foreign  countries  during  each  of  the 
ten  years  1887  to  1896,  with  the  annual  average  for  the  first  and 
second  halves  of  that  decade: 

Value  of  mercnandise  imported  by  certain  countries  in  their  trade  with  the  Philippine  Islands 
during  the  years  (a)  1887  to  1891,  inclusive. 


Countries  from  which  im- 
ported. 


United  States 

United  Kingdom.. 

Spain 

Canada  

straits  Settlements 

Austria 

France 

Germany 

Japan  

Australasia 

China 

British  India 

Belgium 

Netherlands 


Dollars. 

10, 268, 278 

4,275,989 

2,937,237 

256, 126 

461,994 

(6) 

142,919 

(b) 

100,080 
74, 622 
79,866 
18, 139 
2,497 


Dollars. 

10, 593, 172 

8, 220, 263 

2, 740, 715 

906, 314 

710, 369 

{b) 

38, 504 

(6) 

156, 253 

108, 105 

76,542 

9,469 

7,871 

475 


Dollars. 

11,592,626 

11,347,637 

4,397,241 

641,273 

648, 103 

447, 128 

100, 415 

93, 058 

165, 837 

215, 874 

78,490 

13,494 

8,792 


Dollars. 

5, 167, 209 

8,018,571 

4,706,957 

1, 409, 543 

484, 466 

530, 184 

175, 659 

116, 620 

208, 477 

87,553 

47, 830 

14, 875 


Dollars. 

6, 308, 653 

11,782,901 

4,314,979 

2,316,699 

335, 219 

107, 282 

470, 377 

318, 206 

176, 159 

90, 955 

55,946 

5,711 

15, 278 


a  Calendar  years,  except  for  the  United  States,  Canada,  and  British  India.  For  the  United  States 
and  Canada,  fiscal  years  beginning  July  1  of  the  years  .specified.  For  British  India,  fiscal  years  begin- 
ning April  1  of  the  years  specified.  b  Not  .separately  stated.  <;  Annual  average,  1889-1891. 

Value  of  merchandise  imported  by  certain  countries  in  their  trade  with  the  Philippine  Islands 
during  the  years  (a)  189£  to  1896,  inclusive. 


Countries  from  which  im- 
ported. 


United  Kingdom... 

United  States 

Spain 

Canada  

France 

Japan  

Straits  Settlements. 

Germany 

Australa.sia 

Netherlands 

Dutch  East  Indies  . 

China 

Belgium 

Austria 

Ceylon 

British  India 

Cape  Colony 


Dollars. 

10, 370, 098 

9, 159, 857 

4,421,846 

2,204,368 

395, 624 

323,084 

370, 816 

220, 150 

127,497 


{b) 

45,344 
11, 637 
68, 059 

(b) 
10, 145 


Dollars. 

10, 607, 491 

7,008,342 

3,391,759 

1,135,402 

558, 985 

345,384 

320, 044 

227,290 

81,221 

193, 436 

(b) 

24, 188 

23, 271 

1,582 

9,110 

6,096 


Dollars. 

7, 948, 085 

4,731,366 

3, 196, 778 

423, 417 

882, 434 

840, 915 

(6) 

127, 330 
87, 051 
157, 262 
(b) 

62, 260 

20, 500 

24, 092 

6,548 

7,017 

24 


Dollars. 

7,816,918 

4,982,857 

3, 953, 059 

864, 711 

1,291,048 

622, 580 

(b) 

205, 632 
103, 928 
181,484 
(b) 

12, 990 

60,611 

267 

5,970 

7,727 

594 


Dollars. 
7,477,538 
4,383,740 
4, 312, 383 
1,242,441 
1,801,969 
951, 190 
(b) 

225, 386 

133,312 

71 

99, 174 

13, 770 

21,418 

471 

14,840 

8,188 

1,314 


Annual 
average, 
1892-18%. 


Dollars. 

8,844,026 

6, 053, 232 

3, 855, 165 

1,174,068 

986, 012 

616, 631 

c  345, 430 

201, 158 

106, 602 

106, 451 

ri 99, 174 

31, 710 

27,487 

18,894 

<'9,117 

7,835 

386 


a  Calendar  years,  except  for  the  United  States,  Canada,  and  British  India.    For  the  United  States 
and  Canada,  fiscal  years  beginning  July  1  of  the  years  specified.    For  British  India,  fiscal  years 
beginning  April  1  of  "the  years  specified,         b  No  statistics  available.         c  Annual  average,  1892-93. 
d  Statistics  for  1896  only.  e  Annual  average,  1893-18%. 
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1887  to  1896,  with  the  annual  average  for  the  tii-st  and  .second  halves  of 
that  decade: 

Valxie  of  merchandise  exported  by  certain  countries  in  tJieir  trade  with  tlie  Philippine  Islands 
during  the  years  (a)  1887  to  1891,  inclusive. 


Countries  to  which  exported. 


United  Kingdom. . 

Spain 

Germany 

Straits  Settlement-^ 

France 

China 

United  States 

Australasia 

Belgium 

Japan 

British  India 

Austria 

Netherlands 

Canada  


1887. 


Dollars. 
3,371,073 
865, 673 
ib) 

987, 428 

269, 130 

336, 397 

165, 903 

104, 172 

61,435 

4,582 

5 

ib) 


Dollars. 

.5,945,048 

1,193,890 

(b) 

719, 540 

253, 661 

351,645 

179, 647 

92, 288 

100, 013 

51,094 

2,417 

w 

1,592 


1889. 


Dollars. 

7, 749, 337 

1,655,466 

1,117,410 

706, 948 

500, 201 

381,093 

122, 276 

136, 506 

181, 214 

17,225 

14,228 

39,360 

1,171 


1890. 


Dollars. 

5, 017, 790 

1,765,205 

828, 478 

592, 672 

428, 107 

275, 457 

124, 572 

80, 881 

124, 446 

160, 9.55 

113,949 

34, 157 

1,307 

640- 


Dollars. 

3,951,783 

2, 709, 787 

716, 142 

549,842 

259,558 

274, 571 

60, 914 

146, 924 

73,473 

90,562 

168, 374 

35,471 

8,164 

249 


average, 
1887-1891. 


Dollars. 

5,207,006 

1,638,004 

c  887, 343 

711,286 

342, 131 

323, 833 

130, 662 

112, 154 

108, 116 

64,884 

59,795 

c 36, 329 

2,447 

178 


a  Calendar  years,  except  for  the  United  States,  Canada,  and  British  India.  For  the  United  States 
and  Canada,  fiscal  years  beginning  July  1  of  the  years  specified.  For  British  India,  fi.scal  years 
beginning  April  1  of  the  years  specified.  6  Not  separately  stated.         c  Annual  average,  1889^1891. 

Value  of  merchandise  exported  by  certain  countries  in  their  trade  with  the  Philippine  Islands 
during  the  years  (a)  1892  to  1896,  inclusive. 


Countries  to  which  exported. 


Spain 

United  Kingdom. . 

Germany 

Straits  Settlements 

France 

China 

United  States 

Australasia 

Belgium 

Japan  

British  India 

Austria 

Netherlands 

Dutch  East  Indies. 

Hungary 

Ceylon 

Canada  


1892. 


Dollars. 

3, 644, 976 

3, 716, 702 

683, 060 

465, 269 

215, 434 

166, 765 

154, 378 

122, 159 

86,456 

65, 641 

69, 682 

50, 912 

4,148 

(6) 


Dollars. 

4,377,214 

3,791,290 

886, 074 

370, 976 

222, 510 

165, 399 

145, 466 

85, 962 

115, 526 

73, 334 

55, 098 

64, 772 

8,627 

(b) 

4,423 

32 

175 


Dollars. 

5, 512, 943 

3,286,158 

662, 354 

(b) 

249, 577 
154,  751 
119, 255 
169, 758 
65, 818 
109, 191 
66,271 
92,067 
20,190 
(6) 
1,438 
193 


1895. 


Dollars. 
4, 933, 445 
2, 158, 974 
764, 456 

(6) 

181,852 

125, 752 

162, 446 

92, 794 

55, 048 

99,364 

80, 106 

59, 568 

8, 912 

(b) 

608 

147 


Dollars. 

7,401,433 

2, 576, 758 

744,940 

(b) 

163, 898 

103,031 

94,597 

127, 980 

219, 868 

98, 963 

70, 268 

50,836 

14,303 

5,627 


82 


average, 
1892-1896. 


Dollars. 

5, 174, 002 

3, 105, 976 

748, 177 

c  418, 123 

206, 654 

143, 140 

135,228 

119, 731 

108,543 

89, 299 

68,285 

63, 631 

11,236 

d5,627 

/1, 617 

/114 

52 


a  Calendar  years,  except  for  the  United  States,  Canada,  and  British  India.    For  the  United  States 
and  Canada,  fiscal  years  beginning  July  1  of  the  years  specified.    For  British  India,  fiscal  years 
beginning  April  1  of  the  years  specified.         b  No  statistics  available.         c  Annual  average,  1892-93. 
d  Statistics  for  1896  only.  eNot  separately  stated.  /Animal  average,  1893-1896. 

The  percentages  of  trade  of  some  of  the  more  important  countries,  as 
indicated  by  the  figures  of  1881  and  those  of  1893,  are  as  follows: 


Countries. 

Per  cent 
of  tot^il 

trade, 

1881. 

Import 

and 
export, 

1893. 

British  possessions  in  Asia 

Per  rent. 

34.70 

33. 72 

22. 27 

5.8 

1.38 

1.20 

Per  cent. 

United  Kingdom 

37  32 

United  States 

10  38 

Spain 

18  45 

Cnina 

18  66 

Germanv 

3  32 

French  Indo-Chiua 

1  38 
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The  tables  heretofore  given  make  it  possible  to  form  some  general 
ideas  in  regard  to  the  trade  and  its  appoi'tionmcnt  among  the  countries 
with  which  the  islands  deal.     There  are  some  striking  features  about  it. 

TRADE    AVITH    TllK    UNITED    KINGDOM. 

For  the  last  thirty  years  or  more  the  trade  of  the  United  Kingdom 
with  the  Philippines  tias  ranked  tirst  in  importance,  amounting,  as  a 
general  rule,  to  something  more  than  one-third  of  the  total  trade  of  the 
islands.  In  this  statement  is  not  included  the  trade  betw  een  the  islands 
and  the  British  Asiatic  possessions  of  Hongkong,  Singapore,  and  the 
Straits  Settlements.  The  trade  with  these  latter  places  is  ordinarily 
scheduled  as  Chinese  and  Singapore  trade.  It  is  un(|uestiona})le,  how- 
ever, that  a  very  large  part  of  the  trade  credited  to  those  ports  is  trade 
which  may  properly  be  classed  mider  British  trade,  Singapore  and 
Hongkong  being  ports  of  large  transshipment.  AVere  the  trade  of 
these  ports  included  in  that  of  the  United  Kingdom,  and  all  entitled 
British  trade,  it  is  probable  that  at  least  one-half  of  the  trade  of  the 
islands,  export  and  import  combined,  would  be  scheduled  as  British 
trade. 

The  United  Kingdom  and,  in  addition,  Hongkong  and  Singapore  for 
years  past  have  been  steady  exporters  from  the  islands  of  some  of 
their  chief  products.  To  pay  for  the  products  thus  taken  the  United 
Kingdom  has  returned  goods  of  British  manufacture.  As  a  rule,  the 
manufactured  products  so  returned  have  nearly,  though  never  quite, 
balanced  in  value  the  amount  of  products  taken  from  the  islands.  In 
spite  of  the  amount  of  commodities  sent  by  Great  Britain,  there  has 
always  been  a  balance  of  trade  against  her,  var3ing  in  amount.  In 
fact,  Great  Britain,  the  United  States,  and  China,  including  Hongkong 
and  Singapore,  are  the  only  countries  dealing  with  the  islands  which 
have  always  had  a  balance  of  trade  against  them.  Other  countries 
have  enjoyed  a  balance  in  their  favor. 

In  recent  years  it  would  appear  that  the  balance  against  England  has 
tended  to  increase  rather  than  diuiinish.  This  is  doubtless  owing  to 
the  increased  introduction  of  the  manufactured  products  of  other 
countries,  to  wit,  Spain,  Germany,  and  France,  supplanting  in  part 
the  introduction  of  imports  from  the  United  Kingdom.  In  1881  the 
United  Kingdom  sent  to  the  islands  merchandise  worth  something 
over  $5,000,000  and  took  away  products  worth  soniething  over 
$8,000,000,  enjoying  a  total  trade  slightly  over  one-third  the  total 
foreign  trade  of  the  islands.  In  1802  she  sent  to  the  islands  merchan- 
dise of  about  $5,000,000  in  value  and  took  away  products  of  about 
$6,000,000  in  value,  still  enjoying  about  one-third  of  the  total  trade. 
In  1898  she  sent  $4,000,000  and  took  away  nearly  $10,000,000,  enjoy- 
ing 87  per  cent  of  the  trade. 

In  the  decade  just  referred  to  it  is  seen  that  while  the  amount  taken 
from  the  islands  by  the  United  Kingdom  has  very  oreatly  increased, 
the  amount  sent  to  the  islands  has  very  sensibly  diminished.  During 
the  same  period  the  imports  into  the  islands  from  Spain,  Germany, 
and  France,  and  particularly  the  two  first  mentioned,  very  greatly 
increased.  Although,  as  is  seen,  the  value  of  goods  sent  to  the  islands 
by  the  United  Kingdom  has  in  recent  years  greatly  decreased,  the 
value  of  the  products  taken  from  the  islands  has  so  increased  as  to 
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keep  the  peirentage  of  the  total  trade  of  the  islands  which  the  United 
Kingdom  has  enjo3^ed  about  constant,  to  wit,  in  the  neighborhood  of 
35  per  cent. 

TRADE    WITH    THE    UNITED    STATES. 

For  a  long  time  the  trade  of  the  United  States  with  the  islands 
enjoyed  a  place  second  onh'  to  that  of  the  United  Kingdom,  Hongkong, 
and  Singapore.  In  1881  it  amounted  to  about  '2'2  per  cent  of  the  entire 
trade  of  the  islands.  This  percentage,  large  in  comparison  with  that 
of  other  countries,  save  the  United  Kingdom,  was  due,  however,  not 
to  a  reciprocal  trade,  but  to  the  large  consimiption  by  the  United  States 
of  certain  of  the  leading  products  of  the  archipelago.  Indeed,  the 
disparity  between  the  yalue  of  products  taken  from  the  islands  by  the 
United  States  and  the  yalue  of  merchandise  returned  has  been  yery 
great,  much  greater  than  in  the  case  of  any  other  country. 

In  1881  the  United  States  sent  to  the  islands  but  littlp  more  than 
three-quarters  of  a  million  dollars  of  merchandise,  while  it  took  away 
from  the  islands  nearly  eight  and  one-quarter  millions.  In  later  years — 
1893,  for  example — its  imports  into  the  islands  reached  nearly  one 
million,  it  taking  away  from  the  islands  products  of  about  three  mil- 
lions. Its  trade  with  the  islands  has  always  resulted  in  a  large  balance 
against  it.  While  the  ratio  of  the  United  Kingdom's  exports  from  the 
islands  to  her  imports  into  the  islands  has  been  as  37  to  33,  that  of  the 
United  States  has  been  as  1.5  to  3.  Most  of  the  other  countries  dealing 
with  the  islands  have  alwa3's  been  creditors — that  is,  with  balances  of 
trade  in  their  fayor. 

The  changes  in  the  trade  of  Spain  and  German}'  are  yery  descrying 
of  notice. 

TRADE    WITH    SPAIN. 

So  far  as  information  has  been  gathered,  the  trade  with  Spain  prior 
to  the  last  fifteen  years,  while  next  to  that  of  the  United  States,  was, 
neyertheless,  far  below  it  in  amount.  It  ranged  from  4  to  6  per  cent 
of  the  total  trade  of  the  islands.  In  1881  she  had  5.8  per  cent.  This 
was  made  up  of  $1,365,000  of  commodities  sent  to  the  islands,  and  of 
$973,000  worth  of  coumiodities  taken  away. 

During  the  decade  immediately  succeeding  1881,  and  owing  largely, 
as  heretofore  mentioned,  to  the  commercial  and  industrial  measures 
taken  ])y  Spain  in  behalf  t)f  the  mother  peninsula,  her  trade  with  the 
archipelago  was  A*ery  greatly  increased;  so  that  in  1893  she  sent  to  the 
islands  ^5,104,000  worth  of"  products  and  took  away  $1,919,000.  In 
1894  she  sent  $5,255,000  worth  and  took  away  $1,427,0(»0,  thus  increas- 
ing her  total  trade  between  1881  and  1893  more  than  200  per  cent, 
making  it  amount  in  the  latter  year  to  18.45  per  cent  of  the  total  trade 
of  the  islands,  and  taking  second  place  to  that  of  the  United  Kingdom. 
She  became,  not  like  the  United  Kingdom  and  the  United  States,  a 
large  debtor  to  the  islands,  but.  on  the  contrary,  their  largest  single 
creditor. 

TRADE    WITH    GERMANY. 

The  German  trade  with  the  islands  during  the  period  under  con- 
sideration was  likewise  greatly  increased.  In  1881  she  sent  to  the 
islands  $485,000  worth  of  merchandise  and  took  away  little  or  nothing, 
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enjoying-  a  total  trade  of  but  a  very  little  over  1  per  cent  of  the  entire 
island  trade.  In  1893  she  sent  to  the  islands  merchandise  of  the  value 
of  $1,246,000,  exceeding-  that  of  the  United  States  by  about  $300,000, 
and  took  away  in  value  $19,728,  or  about  one  one  hundred  and  fiftieth 
part  of  that  taken  away  by  the  United  States. 

An  approximate  statement  of  the  average  relative  percentages  of 
import  and  export  trade  enjoyed  by  the  principal  ct)untries  dealing- 
with  the  islands  for  the  ten  years  prior  to  the  insurrection  of  1897  is 
set  forth  in  the  following-  schedule: 

Approximate  average  relative  percentages  of  exports  from  and  imports  into  the  archipelago 
in  trade  with  principal  cowitrics. 


Country. 


United  Kingdom 

China,  including  British  Asiatic  possessions 

Spain 

United  States 


Imports 
into  the 
archi- 
pelago. 


Per  cent. 

33 

30 

20 

3 


Exports 
from  the 
archi- 
pelago. 


Per  cent. 
37 
25 
7 
15 


In  addition  to  the  influence  of  the  legislation  of  Spain  heretofore 
referred  to  over  the  trade  of  the  islands,  the  various  trade  relations  of 
the  several  countries  are  in  large  measure  explained  by  a  considera- 
tion of  the  nature  of  the  products  of  the  islands  and  the  demand  for 
them  by  the  countries  dealing  with  the  archipelago.  The  large  trade 
of  the  United  Kingdom  and  the  United  States  and  the  large  balances 
against  them  are  due  in  great  measure  to  the  demand  of  those  coun- 
tries for  hemp  and  sugar,  and  especially  hemp.  In  their  shipping  and 
commerce  these  countries  require  great  quantities  of  hemp,  other 
countries  taking  comparatively  little.  Their  demand  for  years  has 
been  more  or  less  constant.  England  has  been  able  to  pay  for  the 
hemp  and  commodities  taken  by  her  by  returning  finished  products. 
The  United  States  has  been  able  to  pay  her  bill  only  to  a  limited  degree 
in  products,  the  balance  being  paid  in  money  or  exchange  on  other 
foreign  countries.  Spain,  on  the  other  hand,  because  of  the  remedial 
legislation  referred  to,  ultimately  became  a  great  creditor  of  the 
islands,  sending-  to  them  her  products  of  cotton — the  output  of  Barce- 
lona and  other  factories — wnnes  and  spirits,  oils,  fruits,  canned  goods, 
etc.  In  return  she  satisfied  her  balance  in  part  ))y  products  from  the 
islands  and  in  part  by  money.  Of  the  products  taken,  the  chief  has 
been  leaf  tobacco,  the  next  in  importance  being  sugar  and  coffee. 

In  view  of  the  great  importance  in  the  islands  of  four  or  five  of  its 
chief  products,  a  word  in  regard  to  each  of  them  may  be  serviceable. 

HEMP. 

Manila  hemp  is  the  product  of  a  variety  of  the  banana  tree.  It  is  a 
unique  product  of  the  archipelago  and  constitutes  more  than  a  third 
of  the  entire  export  trade.  It  is  consumed  almost  wholly  b}^  the  United 
Kingdom  and  the  United  States.  In  1893  the  former  took  about  one- 
half  and  the  latter  about  one-third  of  the  entire  amount,  or  together 
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they  took  about  S5  per  cent.  The  average  annual  value  of  this  export 
from  1886  to  1<SVM)  was  soniothin|^  over  17,500,000,  the  average  annual 
value  of  all  exports  during  that  period  being  nearly  $19,000,000. 

SUGAR. 

The  export  of  sugar  is  sometimes  greater  and  sometimes  less  in 
value  than  that  of  hemp.  Its  average  value  from  1886  to  1890  was 
$6,7-10,000,  being  somewhat  less  than  that  of  hemp.  In  1893  it  was 
some  $3,000,000  more  than  that  of  hemp.  As  in  the  case  of  hemp,  so 
also  in  the  case  of  sugar,  the  United  Kingdom  and  the  United  States 
are  the  chief  consumers.  Of  the  $10,000,000  worth  of  sugar  exported 
in  1893  the  United  Kingdom  took  nearly  $6,000,000  worth;  China, 
Hongkong,  Singapore,  and  Port  Said  some  $3,500,000  more.  The 
United  States  in  this  j^ear  (1893)  took  less  than  a  half  million.  In  the 
year  previous  it  took  nearl}-  a  million  and  a  half. 

TOBACCO 

For  a  long  period  of  years  tobacco  has  formed  another  of  the  chief 
exports  of  the  islands,  constituting  about  10  per  cent  thereof.  It  is 
exported  in  leaf  and  manufactured.  More  than  half  of  the  leaf  export 
has  gone  to  Spain.  The  export  of  manufactured  tobacco  is  distrib- 
uted throughout  Europe  and  Asia.  A  merely  nominal  quantity  has 
come  to  the  United  States.  For  a  long  period  of  years  Spain's  taking 
all  the  Philippine  tobacco  kept  a  fair  balance  with  the  archipelago's 
importation  of  products  from  Spain.  In  the  latter  years  of  Spanish 
dominion,  as  has  been  heretofore  pointed  out,  Spanish  imports  into 
the  islands  were  greatly  in  excess  of  her  exports. 

COFFEE. 

During  the  decade  1880  to  1890  the  coffee  industry,  though  very 
newly  introduced  into  the  islands,  made  rapid  strides  and  reached  in 
its  importance  in  the  islands'  export  trade  third  or  fourth  place.  It 
was  cultivated  in  onlv  a  limited  area,  but  its  production  bid  fair  to 
rival  that  of  hemp  and  sugar  as  a  permanent  product  of  the  islands. 
It  was  exported  to  the  diverse  coffee-consuming  countries.  In  the 
last  ten  years,  however,  and  with  remarkable  suddenness,  its  j'ield  has 
been  almost  wholly  cut  oft",  owing  to  the  destruction  of  the  plants  by 
a  devouring  insect.  If  preventive  measures  can  be  had  against  such 
ravages,  it  is  reasonable  to  expect  that  coffee  would  again  form  a  most 
valuable  product. 

COPRA. 

Another  of  the  leading  exports  of  the  islands  is  copra  (dried  cocoa- 
nuts).  It  has  had  an  export  in  some  years  of  a  value  of  from  $2,000,000 
to  $3,000,000.  About  15  per  cent  of  it  goes  to  the  United  Kingdom 
and  the  balance  to  the  Continent.  A  very  small  amount  goes  to  the 
United  States. 

These  articles  mentioned — hemp,  sugar,  tobacco,  and  copra — form 
over  90  per  cent  of  the  entire  export  trade  of  the  islands.     A  fair  idea 
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of  the  list  of  exports  of  th(^  islands  will  h,'  iiiiiiuHl  from  the  following 
tiil>lt'.  J4iviug  a  list,  with  the  vtilue  thereof,  ii»  the  year  1888: 

V< line  of  principal  articles  exported  from  the  I'fiUipplne  Mauds  during  the  calendar  year 

1888. 


__   Artijles  exported. 


Value. 


Manila  hemp 88, 

Sugar 6, 

Coffee 1, 

Leaf  tobacco 1 

Cigars  and  cigarettes 1, 

Cocoanuts 

Hides 

.Sapan  wood •. 

Indigo 

Cordage 

Gold,  including  gold  jewelrj' 

Cocoanut  oil 

Hats 

Ylang-ylang  oil 

Tintarron  a 

Timber 

Candle  nuts 

Trepang  

Candle-nut  oil 

Copal 

Aloe  fiber  (maguey) 


100, 89S 
271,030 
.500,  426 
340,  314 
108,911 
130,  609 
139, 618 
88,102 
94, 810 
22, 012 
40, 310 
21,801 
42, 062 
16, 443 
16,841 
28, 541 
2,173 
18,094 
20,868 
17,471 
16,022 


Articles  exported. 


Fruits 

Mother-oi-i)earl 

Tortoise  shell 

Hide  cuttings 

Old  copper 

Horns 

Old  iron 

Sesame 

Bones 

Cane 

Flowering  plants 

Glue 

Edible  birds'  nests . . 

Sharks'  fins 

Cigar  ca.ses. 

Wax 

Betel  nuts 

Ree.Kported  articles. 
All  other  articles 


Value. 


5788 

7,230 

3, 982 

6,229 

5, 182 

7,.'>t5 

1,210 

4,486 

3, 590 

15 

1,0.S8 

1,559 

1,476 

691 

492 

1,674 

759 

81, 194 

3,376 


Total Itf,  169, 922 


a  Liquid  indigo. 


IMPOxlTS. 


The  imports  into  the  islands  are  conditioned,  as  in  every  other  coun- 
try, upon  the  needs  and  demands  of  the  people.  The  manufacturing 
industries  of  the  islands  are  A'ery  meager,  and  consist  mostly  of  the 
crude  manufacture  of  native  products.  ]Most  manufactured  articles 
have  to  be  imported.  In  addition  to  imported  manufactures,  there  is 
also  the  importation  of  foreign  agricultural  products,  such  as  rice, 
wheat  flour,  canned  goods,  wines,  meats,  etc. 

Of  the  importation  of  agricultural  products,  rice  heads  the  list  in 
value  of  importation.  The  islands  are  them.selves  a  large  rice-producing 
tract.  In  some  3^ears  they  have  been  able  to  supply  their  own  demand 
and  even  at  times  to  export.  In  later  3'ears,  however,  their  supply 
has  not  met  their  demand,  and  rice  has  been  imported  in  considerable 
quantities. 

Wheat  tiour  is  also  a  staple  import,  and  there  is  a  steady  increase  in 
its  consumption.     Wines  are  an  important  article  of  import. 

The  following  ta1)le  shows  the  annual  average  value  of  the  importa- 
tion of  some  of  the  chief  imports  for  the  period  of  tivc  vears  from 
1886  to  1890,  inclusive:  - 

Value  of  j)rincipal  articles  of  merchandise  (agricultural  products)  imported  into  the  Phil- 
ippine Islands  during  each  calendar  year  from  1886  to  1890,  inclusive. 


Articles  imported. 

Annual 
average, 
1886-1890. 

Articles  imported. 

Annual 
average, 
1886-1890. 

Rice 

81,836,000 

515,  .521 

496. 149 

2.51,323  ; 

239, 239 

218, 157 

102, 313 

99,746 

62,919 

53,569 

846,812 
46  186 

Wheat  flour 

Wines 

Tea 

■38  641 

Distilled  spirituous  liquors 

24, 436 

Canned  goods 

19  856 

Vegetables,  including  dried  pulse 

Beer  and  cider 

Flour,  other  than  wheat 

8, 640 
a  8, 140 

Meat,  pickled  or  salted;  sausages,  etc . 

Stjirch 

a  4, 081 

Fruit.s 

Total  annual  average  value  — 

Beeswax,  stearin,  etc 

4,069,284 

P  C— VOL  -i— 01- 


a  Annual  average,  1886-1889. 

-7 
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As  will  be  seen,  tln'  totiil  uiiimal  average  import  of  agTiciiltural 
products  amounts  to  alnnit  >{^4.000,()00.  Of  nonagricultural  imports 
the  total  in  value  is  much  greater,  amounting  for  the  same  period  of 
1886-1890  to  $ll,28'l,r)7<3.  Chief  among  these  articles  of  import  are 
cotton  manufactures,  iron  and  steel,  mineral  oil  (kerosene),  paper,  and 
manufactures  thereof. 

The  amount  of  importation  of  some  of  the  principal  articles  will  be 
seen  from  the  following  table,  which  gives  the  annual  average  value 
of  importation  for  the  period  of  four  and  live  years  from  1886  to  1889 
in  some  cases  and  from  1886  to  1800  in  others.  This  table  is  made  up 
from  one  of  the  tables  contained  in  Bulletin  No.  11  of  the  United 
States  Department  of  Agriculture.  Section  of  Foreign  Markets,  enti- 
tled "Trade  of  the  Philippine  Islands,''  which  gives  very  full  statis- 
tics, and  is  an  admirable  presentation  in  detailed  form  of  the  trade  of 
the  islands: 

Average  value  of  principal  articles  of  merchandise  imported  into  the  Archipelago  between 

1886  and  1890,  inclusive. 


Articles  imported. 


Cotton  manufactures 

Iron    and   steel,   and  manufactures 

thereof 

Mineral  oil  (kerosene) 

Drugs  and  chemicals 

Payjer,  and  manufactures  thereof 

Silk  manufactures 

Hats  and  caps 

Furniture  


Annual 
average. 


, 778, 675 

593, 149 
474, 971 
452, 595 
401,210 
395, 077 
383, 143 
360, 826 


Articles  imported. 


Jute,  flax,  etc 

Umbrellas  and  parasols 

Wool  and  hair  manufactures 

Sundries  (including  earthenware, 
chinaware,  glass,  coal,  matches,  en- 
gines, jewelry,  and  a  variety  of  im- 
ports not  heretofore  mentioned) .. 

Total  annual  average  value 


Annual 
average. 


$356, 224 
192, 179 
176, 781 


11,107,795 


11,284,576 


The  following  are  tables  of  Philippine  trade  for  the  year  1895,  being, 
it  is  believed,  the  last  year  under  Spanish  dominion  for  which  accurate 
data  have  thus  far  been  obtainable.  The  first  table  also  shows  the 
customs  duties  collected  by  the  Spanish  Government  in  that  3'ear. 


IMPORTS  IN  1895. 


Ports. 

Value  of  merchandise. 

Duties  collected. 

Pesos. 

Dollars. 

Pesos. 

Dollars. 

Manila 

23,374,053 

1, 992, 234 

31,061 

1,450 

11,687,026 

996, 117 

15,530 

725 

2,926,806 

302,511 

1,832 

292 

1,463,403 

Iloilo 

151, 255 

Cebu 

916 

Zamboanga 

146 

Total 

25,398,799 

12,699,399 

3,231,441 

1,615,720 

EXPORTS  IN  1895. 


Manila 

Iloilo 

Cebu 

Total 


28,  399, 036 
5,791,888 
2, 461, 803 


36,655,727 


14,199,518 
2,  S97, 444 
1,230,901 


614, 241 
55, 351 
59, 771 


18, 327, 863 


729,369 


307,120 
27, 675 
29,885 


364,684 
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Principal  articles  of  importation  in  1895. 


Articles. 


Mineral  oils,  chiefly  kerosene kilograms. 

Brandies  and  liquors liters. 

Rice kilograms. 

Coal  and  coke do... 

Beer  and  cider liters. 

Canned  goods,  preserves,  and  sweets kilograms. 

Matches do... 

Wheat  flour do... 

Iron  and  steel do. . . 

Cotton  threads do. . . 

Silk  threads do. . . 

Garden  vegetables do. . . 

Earthenware do. . . 

Paper do. . . 

Umbrellas number. 

Chemical  and  pharmaceutical  products 

Hats number. 

Textiles: 

Of  cotton kilograms. 

Of  hemp  and  flax do. . . 

Of  wool  and  hair do. . . 

Of  silk do. . . 

Glass  and  crystal do. . . 

Wines .' liters. 


Quantity. 


Total 


13, 582, 165 

173, 663 

11,668,079 

94,267,304 

384, 901 

701,430 

714,515 

8, 080, 550 

6, 559, 979 

901,761 

24, 719 

2, 677, 312 

988, 662 

1,836,032 

200, 510 


266, 477 

4, 290, 021 

134, 614 

59, 785 

43,100 

1,889,058 

2,701,634 


Value, 

United  States 

money. a 


81, 193, 503 
118,050 
218, 289 
117, 833 
65, 183 
350, 715 
178, 630 
436, 340 
481,394 
750, 976 
185, 317 
133, 865 
132,430 
357, 658 
99, 303 
194,310 
227, 944 

3, 778, 631 
123, 457 
109, 049 
351, 520 
102, 670 
810, 489 


10, 517, 523 


o These  values  are  calculated  from  the  Philippine  peso  at  the  rate  of  2  pesos  to  Jl. 

PRINCIPAL  PRODUCTS  IMPORTED  FROM  SPAIN  DURING  THE  YEAR  1895,  IN  QUANTITIES 

AND  VALUES. 


Brandies,  wines,  etc liters. 

Canned  goods  and  preserves kilograms. 

Macaroni,  vermicelli,  etc do. . . 

Garden  truck  and  vegetables do. . . 

Cordage  of  hemp do. . . 

Printed  books do. . . 

Playing  cards do. . . 

Paper do. . . 

Textiles: 

Of  cotton do. . . 

Of  linen  and  hemp do. . . 

Of  wool  and  hair do. . . 

Of  silk do. . . 

Wines liters. 


Total . 


70,818 

836, 090 

440, 580 

220,290 

64,057 

7,233 

419, 112 

20, 955 

34, 685 

3,607 

36,310 

9,038 

56, 106 

30,858 

772,039 

166,028 

1,783,567 

1,609,779 

31, 692 

31,619 

14,271 

22, 636 

15,117 

140,811 

2,673,344 

802,004 

3, 100, 951 


Importations,  by  countries,  in  values,  during  the  year  1895. 


Countries. 


Spain 

England 

China,  Hongkong  and  Amoy 

Germany .'. 

United  States 

Switzerland 

Russia 

France  

Singapore  

Saigon  . . .' 

Belgium 

Japan  

Australia 


Value 
of  importa- 
tions, a 


^,647, 

2, 7.53, 

2, 125, 

984, 

516, 

498, 

273, 

271, 

170, 

134, 

72, 

67, 

66, 


Countries. 


Austria-Hungary 

Holland , 

Italy 

Holland  possessions . . 

British  India 

Denmark  

Egypt  

Spanish  .\ntilles 

Norway  and  Sweden  . 
Portugal 


Value 
of  importa- 
tions, a 


S60, 703 

36, 993 

8,991 

4,055 

2,217 

1,970 

1,093 

750 

307 

112 


Total I    12,699,399 


a  Values  are  calculated  at  the  ratio  of  2  pesos  to  ! 
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Principal  articles  exported  from  the  Archipelago  in  1893  according  to  country  of  destination. 


Article  and  destination. 


Quantity. 


United  fJtates . 

China  6 

Japan 

France 

Spain 

Singapore 

Australia 

Egypt  (Port  Said) 


30,684,304 

20, 175,  (m 

1,059,116 

541,:«)0 

318,  H49 

136, 142 

49,600 

3,542 


Value,  a 


82, 007, 892 

2,084,272 

2, 104, 539 

82, 840 

30, 975 

19, 674 

8,550 

1,000 

1,771 


Sugar: 


107,333,951  '      6,345,114 


England 145, 859, 095 

United  States 91, 587, 961 

China  b (Ki.  613, 242 

Japan : 16, 538, 397 

Australia i  10, 807, 160 

Egypt  (Port  Said) 6, %6, 301 

Spain 3, 097, 400 


Coffee: 

Spain 

China b  ... 
Singapore. 


2,320,893 
1,036,615 
1,720,534 
344, 1C« 
234, 408 
126, 500 
121,228 


Colored  woods: 

China  6 

England  . . . 


Tobacco,  manufactured: 

Singapore 

Chinab 

Spain 

England 

Egypt  (Port Said).... 

Japan  

Australia 

Holland  possessions.. 

France 

British  India 

United  States 


341,469,558 

5,904,344 

154, 725 
16,260 
1,221 

5,226 

6,133 

716 

173. 270 

118,490 

1,237,408 
383,573 

9,703 
3,750 

1,620,981 

13,453 

438, 037 

463, 534 

219, 314 

122,836 

40,920 

23,635 

5,925 

4,429 

3,706 

125 

38 


Tobacco,  in  leaf: 

Spain 

Egypt  (Port  Said). 

Singapore 

Chinab 

England 


1,321,869 


313, 095 

531,348 

153,404 

80,958 

31, 278 

13,222 

3,440 

2.632 

3,408 

85 

10 


1,132,882 


6, 974, 954 

2,354,764 

376, 072 

263,511 

90, 121 


720,541 
262,341 
60,225 
30, 789 
7,748 


10,059,422    1,081,646 


a  Values  are  calculated  at  the  ratio  of  2  pesos  to  81. 

6  Importations  to  the  English  port  of  Hongkong  are  presumably  included  with  those  of  China. 

The  following  is  a  schedule  of  the  average  customs  duties,  taxes, 
fines,  etc.,  collected  at  the  custom-houses  of  the  Philippines  for  a 
period  of  five  years — 1890  to  1895: 


Source. 


Importation 

Exportation 

Navigation  tax 

Confiscations  and  fines 

Mercantile  dcfiosits 

Tax  on  mercliaiulise  consumed  in  voyage 

Loading  ta.x 

Discharging  tax 

Fifty  per  cent  additional  tax 

Various  other  taxes 

Total 


Average 

annual 

amount,  1890  to  1895. 

Pesos. 

Dollars. 

3,305,281 

1,652,640 

340,057 

170,028 

1,356 

678 

16,448 

8,224 

320 

160 

47,589 

23,794 

325,925 

162,  %2 

90,631 

45,315 

66, 319 

33, 159 

12,519 

6,259 

4,186,458 


2,093,229 
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Little  or  nothino-  htis  boon  obtainable  of  the  commerce  in  1896, 
except  that  in  that  year  Spain's  imports  into  the  Philippines  amounted 
to  8,261,911  pesos,  or  alK)ut  ^2.130.()0ti,  and  her  exports  in  that  year 
to  1,595.315  pesos,  or  about  :Bi^29T,000. 

In  1897  the  imports  from  Spain  were  1,583,115  pesos,  or  ^791,707, 
being-  greatly  augmented  on  account  of  the  importation  of  money, 
included  in  the  amount  stated,  and  on  account  of  the  extraordinary 
importation  of  commodities  required  b}-  the  additional  troops  then 
maintained  in  the  islands  owing  to  the  insurrection.  The  total  value 
of  the  importations  into  the  islands  in  1897  is  said  to  have  amounted 
to  the  sum  of  between  2->. 000,000  and  24,000,000  pesos— to  wit, 
111,000,000  or  $12.000,000— and  the  total  exports  to  some  28,000,000 
pesos,  or  $11,000,000. 

Shipping  and  dearanrex  of  rcimeh  from  ports  of  the  Archipelago  in  1894. 
ENTRANCE. 


Ports. 

Number. 

Tonnage. 

248 
67 
15 

305,468 

Iloilo                                           

75,305 

Cebu                - 

16,562 

Total.           

330 

397,335 

Of  the  above  830  vessels,  62,  with  a  tonnage  of  73,000,  were  under 
the  Spanish  flag;  the  balance  were  under  foreign  flags. 


CLEARANCE. 


Ports. 

Number. 

Tonnage. 

221 
38 
12 

275, 142 

Iloilo                                           

(U,  145 

Cebu - 

18,946 

Total 

271 

358,233 

Of  the  above  number.  42.  with  a  tonnage  of  54,622.  were  under  the 
Spanish  flag:  the  balance  were  under  foreign  flags. 

Of  the  internal  trade  of  the  islands  few  statistics  are  available. 
Such  as  have  been  obtained,  though  very  deticient.  indicate  an  export 
trade  from  Luzon,  the  Vi.sayas,  and  ^Mindanao  to  other  parts  of  the 
archipelago  of  some  10,000,000  pesos,  or  $5,000,000,  in  recent  years. 
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MEANS  OF  COMMUNICATION. 


As  elsewhere  stated  in  this  report,  the  Philippine  Archipelago 
embraces  a  great  number  of  islands,  large  and  small,  estimated  at 
about  1,700.  It  is  manifest,  therefore,  that  water  must  be  the  great 
highway  of  comnumication  in  the  archipelago,  as  well  as  between 
the  archipelago  and  foreign  countries.  In  the  time  of  Spanish  domin- 
ion there  existed  well-established  lines  of  foreign  conniiunication  as 
well  as  of  interisland  communication.  The  chief  single  means  of 
communication  l)etween  the  archipelago  and  Europe  was  that  of  the 
Compania  Trans- Atlantique,  a  Spanish  line  of  steamships  subven- 
tioned  by  the  Spanish  Government,  plying  between  Manila,  Barce- 
lona, and  intervening  ports,  and  carr3'ing  the  regular  mails.  One 
of  these  ships  left  Barcelona  and  another  Manila,  at  least  once  in 
every  four  weeks.  Additional  trips  were  also  made  from  time  to 
time.  Other  facilities  for  communication  between  the  archipelago 
and  Europe  were  l)v  means  of  various  lines  of  steamers  plying  between 
the  Far  East,  the  Straits  Settlements,  India.  Suez,  and  Europe,  such 
as  the  Messagerie  Line,  the  Peninsula  and  Oriental  Line,  and  the 
Japanese  Line. 

The  islands  are  also  in  direct  and  constant  communication  with  Hong- 
kong. Amov.  Saigon,  and  Singapore,  across  the  China  Sea.  by  means 
of  steamships  of  smaller  tonnage  plying  between  the  archipelago  and 
those  ports.  At  Hongkong  connections  are  made  with  tie  lines  for 
Europe  and  with  the  great  trans-Pacific  lines  for  San  Francisco  and 
Vancouver  by  way  of  Japan.  In  addition  steamships  of  fairly  good 
size  call  at  archipelagic  ports  on  their  way  from  north  China  and 
ffapanese  ports  to  Australian  ports. 

Since  the  cession  of  the  archipelago  to  America  the  means  of  com- 
munication with  foreign  ports  have  considerably  increased,  partly 
in  the  number  of  ships  used  on  the  old  lines,  and  partly  by  the  estab- 
lishment of  new  lines.  Owing  to  the  increased  interest  of  Americans 
in  the  archipelago  and  the  Far  East,  the  transit  of  passengers,  freight, 
and  mail  across  the  Pacific  has  been  greatly  increased.  This  increase 
has  been  met  in  large  measure  by  the  regularly  established  lines  plying 
between  Vancouver,  San  Francisco,  and  Hongkong,  and  by  the  United 
States  transport  service,  which  has  carried  the  troops  and  official 
freight  and  mails  of  the  United  States. 

INTERISLAND    COMMUNICATION. 

The  interisland  communication  has,  of  course,  been  seriously  inter- 
rupted during  the  insurrection.  It  is  reasonable  to  expect  that  when 
peace  is  restored  throughout  the  archipelago  it  will  resume  its  former 
importance   and   be  greatly  increased  in  magnitude.     According  to 
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official  figures,  in  1891  there  were  some  7,000  registered  craft  of  all 
kinds  engaged  in  the  interisland  trade,  and  it  is  reported  that  in  1895 
the  number  had  increased  to  11,000. 

The  bulky  products  of  hemp,  sugar,  tobacco,  and  copra  produced  in 
various  parts  of  the  archipelago  have  always  depended  upon  inter- 
island craft  for  transport  to  Manila  or  other  ports  of  the  islands  (Iloilo 
and  Cebu)  for  transshipment  to  foreign  parts.  Of  these  vessels,  some 
have  belonged  to  established  lines  and  others  have  run  independently. 
Of  the  estal)lished  lines  the  Spanish  Government  selected  certain  ones 
for  the  carrying  of  interisland  mails.  There  were  four  such  mail  lines 
in  number — (1)  the  mail  line  of  North  Luzon;  (2)  that  of  South  Luzon; 
(3)  that  of  southeast  of  the  archipelago,  and  (1)  that  of  south  of  the 
archipelago. 

Line  1,  that  of  North  Luzon,  starting  at  Manila,  touched  at  the  fol- 
lowing among  other  points:  Subig,  Zual,  San  Fernando  (Union), 
Caoayan,  Currimao,  Aparri,  Calayan,  Batanes,  and  Isbayat. 

Line  2,  that  of  South  Luzon,  starting  from  Manila,  touched  at  the 
following  among  other  ports:  Batangas,  Calapan,  Boac,  Laquimanoc, 
Pasacao,  San  Pascual,  Palanoc,  Donsol,  Sorsogon,  Legaspi,  Virac  6  Bato, 
and  Tabaco. 

Line  3,  that  of  the  southeast  of  the  archipelago,  starting  from 
Manila,  stopped  at  Komblon,  Cebu,  Orinoc,  Catbalogan,  Tacloban, 
Cabalian.  Surigao,  Caraiguing,  and  Misamis. 

Line  4,  that  of  south  of  the  archipelago,  ran  from  Manila  to  Cotta- 
bato,  stopping  at  Culion,  Cuys,  Puerto  Princesa,  Puerta  Separacion, 
Marangas,  Balabac,  Cagayan  de  Jolo,  lolo,  Isabela  de  Basilau,  Zam- 
boanga,  and  Tukuran. 

RIVER   AND   HARBOR   COMMUNICATION. 

Numbers  of  small  boats,  carrying  passengers  and  freight,  ply  the 
various  harbors  and  rivers  of  the  archipelago,  some  in  established  lines 
and  others  separately.  The  rivers  of  the  archipelago  afford  the  chief 
means  of  transportation  for  the  heavy  products  of  the  islands  from 
the  interior  to  the  seaboard.  In  most  of  the  large  islands  of  the  archi- 
pelago there  are  rivers  of  large  size  running  to  the  sea.  In  the  island 
of  Luzon  the  principal  one  is  the  great  river  of  Cagayan,  rising  in 
the  mountains  in  the  middle  of  the  island  north  of  Manila  and  flow- 
ing north  for  a  distance  of  over  200  miles,  emptying  into  the  sea  at 
Aparri.  It  is  navigable  for  a  considerable  portion  of  its  length, 
depending,  of  course,  upon  the  kind  of  craft.  It  is  said  that  the  ordi- 
nary river  craft,  for  the  transporting  of  merchandise,  navigate  it  for 
some  75  or  80  miles  from  its  mouth,  beyond  which  point  only  small 
boats  or  dugouts  can  proced.  The  navigation  is  greatly  impeded,  how- 
ever, by  fallen  timber,  floating  trees,  etc.,  which  come  down  in  the 
wet  season. 

Among  the  other  rivers  of  Luzon  navigable  in  part  may  be  men- 
tioned the  Agno,  in  the  middle  west,  about  100  miles  long;  the  Abra, 
also  100  miles  long,  and  the  Rio  Grande  de  la  Pampanga,  an  impor- 
tant navigable  river  running  through  the  rice  districts  of  Pampanga, 
Tarlac,  and  Neuva  Ejica,  and  emptying  into  the  bay  of  ISIanila.  The 
short  river  Pasig,  some  20  miles  in  length,  is  important  in  the  trade 
of  Manila,  connecting  the  Bay  of  Manila  with  the  great  Lake  of 
Laguna  de  Bay,  and  forming  a  means  of  water  communication  with 
the  territory  lying  around  that  lake. 
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In  the  island  of  ]\lindora  there  are  about  sevcMity  known  rivers,  of 
which  some  ten  or  a  dozen  are  of  importance.  The  Visayan  Ishmds 
also  have  a  due  proportion,  and  the  island  of  ^Mindanao  has.  among 
other  large  rivers,  the  river  Agusan,  which  crosses  nearly  the  entire 
island  and  has  a  length  of  about  !325  miles.  Most  of  these  rivers  are 
in  their  more  or  less  natural  state,  little  attempt  having  been  made  to 
improve  their  navigation. 

LAND   COMMUNICATION. 

The  islands  are  exceedingly  deficient  in  proper  means  of  land 
communication.  There  is  need  of  railways,  highways,  byways;  the 
repairing  of  old  and  construction  of  new.  The  need  of  railways  is 
especialh"  felt  in  the  great  island  of  Luzon.  It  was  felt  under  Spanish 
dominion,  and  considerable  study  was  given  to  the  matter  from  1875 
down  to  the  termination  of  Spanish  rule.  One  road  of  122  miles  was 
constructed.  In  the  year  mentioned  the  preparation  of  a  railway 
system  for  the  islands  was  authorized  and  a  commission  appointed. 
A  general  plan  of  railwav  system  was  elaborated  in  1876.  It  was  not, 
however,  until  188-1  that  any  practical  result  came  of  it.  In  that  year 
construction  of  the  railroad  from  Manila  to  Dagupan  was  authorized. 
Some  dilhculty  was  experienced  in  the  undertaking.  At  first  there 
was  an  attempt  to  dispose  of  the  franchise  at  public  auction  by  an 
offer  of  subvention  on  the  part  of  the  state  of  a  specific  sum  per 
kilometer.  This  did  not  prove  acceptable,  and  finally  the  method  of 
subvention  was  changed  to  that  of  a  guarantee  of  8  per  cent  upon  the 
capital  invested.  By  a  decree  dated  April  9,  1887,  a  concession  was 
made  on  those  terms,  the  Government  of  Spain  guaranteeing  an  inter- 
est of  8  per  cent  upon  the  estimated  cost  of  4,911,173.65  pesos. 

The  iranchise  was  taken  by  an  English  compan}^,  entitled  "The 
Manila  Railway  Company,  Limited."  The  construction  of  the  road 
was  begun  in  1888,  and,  with  the  exception  of  the  Rio  Grande  bridge, 
was  finished  in  1892.  The  road  runs  northwest  from  Manila  to  Dagu- 
pan, traversing  the  provinces  of  Manila,  Bulacan,  Pampanga,  and 
Pangasinan.  It  is  122  miles  long.  The  capital  of  the  company  is 
£1,700,000,  The  commission  has  no  information  as  to  the  exact  cost 
of  the  road.  It  was  testified,  however,  that  the  cost  was  greatly  in 
excess  of  the  amount  that  it  should  have  cost;  that  in  many  cases  the 
requirements  of  the  Government  were  excessive  and  unnecessary,  and 
that  under  the  American  system  of  railroad  building  a  proper  railway 
of  that  length  could  be  built  to-day  for  a  much  smaller  sum. 

The  road  traverses  one  of  the  most  fertile  and  populous  districts  of 
the  island  and  has  had  a  great  efiect  upon  the  wealth  and  condition  of 
the  territory  through  which  it  runs.  It  is  said  to  have  increased  the 
amount  of  products  of  the  territory  through  which  it  passes  more 
than  100  per  cent.  It  passes  through  rice  and  sugar  lands.  The 
natives  are  very  fond  of  travel  and  make  large  use  of  the  road. 

In  addition  to  this  road,  which  reached  completion,  other  roads  were 
contemplated  b}^  Spanish  authorities.  Some  of  them  progressed  as 
far  as  survey  and  specific  study.  Of  various  lines  proposed,  the  fol- 
lowing are  conceded  to  be  the  more  necessary:  A  line  either  starting 
from  Manila  independently,  or  leaving  the  Manila-Dagupan  Railway 
at  Quinqua;  thence  running  north  through  the  great  rice  plains  of  the 
Rio  Grande,  traversing  the  watershed  between  the  Rio  Grande  and 
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the  Cagayan  River,  passing  through  the  rich  tobacco  lands  of  the 
province  of  Isabela  and  down  the  fertile  lands  of  the  province  of  Caga- 
yan to  the  town  of  Tuguegarao,  from  which  place  the  Cagayan  River 
is  navigable  to  its  mouth.  This  line  would  bring  Manila  into  com- 
munication with  the  great  northeastern  portion  of  the  island  of  Luzon 
and  afford  an  outlet  for  the  products  of  the  northern  provinces.  The 
existence  of  this  railway  would,  it  is  said,  open  up  an  immense  tract 
of  fertile  land  to  greath^  increased  production. 

Another  line  of  equal,  if  not  greater,  importance,  and  one  for  which 
a  more  or  less  thorough  study  has  been  made  by  Spanish  officials, 
should  run  from  Manila  south  to  the  town  of  Taal,  on  the  southern 
coast,  a  distance  of  100  miles,  passing  through  a  very  populous  and 
rich  agricultural  district  and  touching  many  of  the  other  interior 
towns.  This  road  could  be  continued  when  found  expedient  through 
the  lower  provinces  of  the  island  of  Luzon,  Tayabas,  and  Camarines, 
to  Albay,  thus  affording  a  complete  system  of  railroads  from  the  north 
to  the  south  of  the  island,  and  placing  the  capital  of  the  archipelago 
in  more  or  less  direct  and  speedy  communication  with  its  principal 
provinces.  From  time  to  time  branches  of  these  roads  could  be  built 
as  might  l^e  found  expedient. 

Other  roads  in  the  islands  of  Panay,  Negros,  and  Cebu  are  sug- 
gested. It  does  not  appear,  however,  that  there  is  the  same  pressing 
need  for  them. 

HIGHWAYS. 

As  in  the  case  of  railroads,  so  even  more  in  the  case  of  highways, 
there  is  a  sad  deficiency  and  need.  In  the  island  of  Luzon  there  are 
laid  down  on  the  maps  three  large  highways,  with  byways  leading  from 
them.  They  are,  first,  a  road  running  northwest  from  Manila  and 
extending  up  through  the  provinces  of  Manila,  Pampanga,  Tarlac, 
Pangasinan,  Union,  Ilocos  Sur,  and  Ilicos  Norte  to  the  town  Laoag,  a 
distance  in  all  of  some  340  miles;  second,  a  high  road  starting  from 
Manila  and  running  northeast  through  the  provinces  of  Pampanga, 
Nueva  Ejica,  Nueva  Viscaya,  Isabela,  and  Cagayan  to  Aparri,  a  dis- 
tance of  some  355  miles;  third,  a  highway  of  the  south  running  from 
Manila,  through  the  provinces  of  Cavite,  Laguna,  Tayabas,  and  the 
Camarines,  to  Albay,  a  distance  of  some  300  miles. 

These  highways  are  sam  to  be  fit  for  carriages  in  the  dry  season ; 
hd,  with  exceptions,M^ey  are  likewise  said  to  be  in  a  very  wretched 
'state  of  repair  and  pr^ervation,  being  in  parts  and  for  whole  sections 
next  to  impassable.t/ln  the  rainy  season  communication  by  means  of 
them  is  almost  wholly  suspended,  not  only  on  account  of  clay,  nuid, 
and  washouts,  but  also  on  account  of  the  lack  of  bridges.  These  four 
highways  in  the  island  of  Luzon  furnish  a  l)asis,  however,  for  the 
construction  of  a  proper  system  of  highway  communication  in  the 
island.  They  need  to  be  repaired;  bridges  need  to  be  built,  and  when 
"once  repaired  they  need  to  be  so  maintained.  The  highways  in  the 
other  islands  are  said  to  be,  as  a  rule,  in  far  worse  condition  than  those 
of  Luzon. 


With  regard  to  the  smaller  roads  leading  from  the  highways,  it  need 
only  be  said  that  they  are  few  and  far  between  and,  as  a  rule,  in 
wretched  condition. 
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The  wholo  road  .s^ysteiii  of  the  ishuids  needs  careful  attention  and 
vigorous  reforniation.  Upon  it  depends  in  large  measure  the  pros- 
perity and  welfare  of  the  people. 

TELEGRAPHS   AND    CABLES. 

The  archipelago  is  connected  with  the  Asiatic  continent,  Europe, 
and  America  by  a  cable  running  from  Manila  to  Hongkong.  From 
Hongkong  the  messages  are  transmitted  by  some  one  of  the  cable  lines 
running  across  the  continent  of  Asia  or  touching  from  point  to  point 
along  the  Indian  Ocean,  Mediterranean  Sea,  etc.  To  reach  San  Fran- 
cisco a  ca])le  message  from  Manila  traverses  from  longitude  V20'^  east 
to  longitude  122''-  west,  or  in  all  242  out  of  the  3H0  degrees,  with  a  cor- 
responding cost  per  word  of  telegram.  The  business  done  over  the 
Manila-Hongkong  cable  since  the  cession  of  the  islands  by  Spain  to 
the  United  States  has  been  of  large  proportions. 

Telegraphic  communication  between  the  islands  has  been  planned 
by  the  United  States  authorities  on  an  adequate  scale  and  several  new 
cables  have  been  run.  Manila  is  now  connected  with  Uoilo,  Cebu, 
and  other  points  in  the  Visayan  Islands. 

TELEGRAPHS. 

The  first  telegraph  line  of  the  archipelago  was  erected  in  1872  and 
ran  from  Manila  to  Cavite.  There  are  now,  or  were  l)efore  the  insur- 
rection, three  principal  lines  in  Luzon,  with  numerous  branches;  one 
in  the  northwest,  following,  as  a  rule,  the  highway  of  the  northwest 
to  Laoag,  in  the  province  of  Ilocos  Norte;  one  in  the  east,  following 
the  highway  of  the  northeast  and  terminating  in  Aparri,  in  the 
province  of  Cagayan,  and  one  in  the  south,  running  from  Manila  to 
Sorsogon,  in  the  province  of  Albay.  In  the  other  islands  telegraph 
facilities  also  existed.  Much  of  the  S3\stem  has  doubtless  been  destroyed 
or  has  greatly  sufi'ered  during  the  insurrection.  It  is  a  means  of  com- 
munication, however,  that  can  be  restored  and  extended  with  compar- 
ative ease. 
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FOREIGN  POPULATION. 


It  has  been  deemed  advisable  to  furnish  some  description  and  to 
give  a  few  statistics  of  the  population  and  business  of  the  important 
cities  in  the  Philippine  Islands. 


MANILA. 


Manila,  the  capital  of  the  islands,  is  situated  in  the  island  of  Luzon, 
at  the  mouth  of  the  river  Pasig,  which  flows  into  the  bay  of  ^Manila. 
It  was  founded  in  1571.  Earthquakes,  with  very  disastrous  results, 
occurred  in  1615,  in  1863,  and  in  1880.  To  meet  these  conditions,  as 
far  as  possible,  the  dwelling-  houses  are  usually  of  not  more  than  two 
stories,  and  covered  with  corrugated  iron.  The  old  city  of  Manila  is 
surrounded  by  a  wall  and  a  moat,  and  the  larger  Government  build- 
ings and  many  of  the  religious  institutions  are  located  therein. 
Across  the  river  Pasig  from  the  intramural  city  are  the  centers  of 
trade  and  industry.  On  the  Escolta,  which  is  the  main  retail 
business  street,  are  found  most  of  the  European  stores  and  bazaars. 
This  portion  of  the  city  is  called  Binondo.  The  Rosario  is  another 
l)road  thoroughfare,  which  is  occupied  chiefly  by  Chinese  shops.  San 
]Miguel  is  an  aristocratic  suburb,  as  is  also  Malate. 

The  architecture  of  ]\lanila  is  not  imposing,  owing  to  the  often  recur- 
ring earth(|uakes.  The  city  has  an  old  appearance.  In  the  evening 
the  streets  are  very  animated;  apparently  all  the  world  being  out  for 
a  drive.  There  are  several  ancient  churches.  The  church  of  San 
Sel>astian  is  notable  for  ha^  ing  been  constructed  of  iron  and  steel, 
which  was  brought  ready  to  put  up  from  Belgium.  The  cathedral, 
which  was  founded  originally  in  1578.  has  been  several  times  destroyed 
by  earth([uakes.  It  suflered  great  damage  in  1884.  There  are  several 
theaters,  but  none  of  any  particular  note.  There  is  an  opera,  which  is 
well  patronized.  At  various  places  in  the  city  are  statues;  for  instance, 
C'harles  IV  and  Isabella  11.  There  are  monuments  to  several  distin- 
guished Spaniards. 

The  ordinary  population  of  the  city  is  about  300,000.  It  is  the  seat 
of  a  large  commerce,  which  is  continually  increasing.  The  principal 
articles  of  export  are  hemp,  sugar,  tobacco,  cigars,  coffee,  and  indigo, 
and  the  chief  imports  are  cotton  goods. 

The  anchorage  for  large  ships  is  about  3  miles  from  the  shore,  but 
of  smaller  vessels  there  are  a  great  number  grouped  in  the  mouth  of 
the  river,  and  steamboats  drawing  7  feet  of  water  go  a  little  distance 
up  the  river  to  the  bridge  of  Spain,  which  spans  the  Pasig,  and  are 
there  loaded  and  unloaded;  cascoes  and  tugs  go  underneath  this  bridge 
and  farther  up  the  river. 
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Before  our  occupation  in  1898  there  were  six  Spanish  newspapers 
published  in  Manila.  Some  of  these  have  been  discontinued  and  others 
have  taken  their  places,  so  that  there  are  about  that  number  published 
there  now.  There  are  several  American  newspapers,  the  three  prin- 
cipal of  which  are  the  Manila  Times,  the  American,  and  Freedom. 

The  hottest  season  of  the  year  commences  in  March  and  continues 
throughout  May.  The  temperature  averages  about  81i^  F.  It  varies 
but  slightly  during  the  year.  The  climate  mav  be  said  to  be  a  contiiuial 
summer.  The  rains  commence  in  June  and  continue  to  Decem])er. 
Last  July  the  rainfall  amounted  to  48  inches,  ])ut  this  was  considered 
to  be  abnormal,  the  ordinary'  rainfall  for  this  month  being  about  15 
inches.  The  maximum  annual  rainfall  is  11-1  inches,  and  the  mininuuu 
Si  inches.  The  maximum  temperature  is  about  92'-'  and  the  muii- 
mum  61°. 

The  last  census  was  taken  in  1883.  There  were  then  residing  in 
Manila  250  foreigners  of  European  origin,  4,189  European  Spaniards, 
15,157  Chinese,  46,066  Chinese  mestizos,  or  half-breeds,  3,849  Spanish 
mestizos,  and  160,896  pure  natives. 

In  1897  our  imports  from  the  Philippines  amounted  to  §4,383,740. 
Our  exports  to  the  Philippines  were  $94,597,  but  we  have  not  been 
able  to  secure  exact  statistics  for  Manila. 

In  1894  the  principal  exports  from  Manila  were:  Sugar,  105,019,245 
kilograms;  hemp,  82,108,599  kilograms;  raw  tobacco,  7,019,117  kilo- 
grams; manufactured  tobacco,  1,144,365  kilograms;  precious  and  dye 
woods,  2,405,755  kilograms;  coifee,  603,156  kilograms. 

There  are  tramwa3^s  in  the  principal  streets  of  the  city,  and  there  is 
a  railway  to  Dagupan,  122  miles,  which  was  opened  on  the  23d  of 
November,  1892.  There  is  also  a  steam  road  to  Malabon.  There  are 
electric  lights  in  the  streets  and  public  squares,  and  in  many  of  the 
houses.  There  is  a  very  good  Avater  supply,  which  is  brought  from 
the  Mariquina  River.  The  telephone  system  extends  throughout  the 
city,  and  as  far  as  Malabon.  There  are  many  educational  and  chari- 
table institutions,  which  have  been  enumerated  in  other  parts  of  this 
report.  There  is  a  telegraph  service  from  Manila  to  all  civilized  por- 
tions of  Luzon  Island.  There  is  a  land  line  from  ]Manila  to  Bollinao, 
Zambales,  from  which  point  a  submarine  cable  was  laid  in  April,  1880, 
by  the  Eastern  Extension  Australasian  and  China  Telegraph  Com- 
pany, Limited,  whereb}"  Manila  was  placed  in  direct  telegraphic  com- 
munication with  the  rest  of  the  world.  In  May,  1898,  Admiral  Dewey 
ordered  the  ^Manila  and  Hongkong  cable  cut,  but  the  connection  was 
made  good  again  on  the  21st  of  August,  1898.  In  1897  another  sub- 
marine cable  was  laid  b}^  the  above  companj^  under  contract  with  the 
Spanish  Government,  connecting  Manila  with  the  southern  islands  of 
Panay  and  Cebu  (Tugaran).  This  cable  was  also  cut  on  the  23d  of 
May,  1898,  but  after  the  12th  of  August  was  reopened. 

The  following  countries  had,  under  Spanish  rule,  consulates  at  Manila, 
the  most  of  which  are  continued:  Austria-Hungary,  Brazil,  Chile, 
Denmark,  Ecuador,  France,  German}^  Great  Britain,  Hawaii,  Italy, 
Japan,  Liberia,  Mexico,  Netherlands,  Portugal,  Russia,  Sweden  and 
Norway,  Switzerland,  and  the  United  States. 

The  foreigners  in  the  islands  are  engaged  in  all  branches  of  business 
and  professions.  The  English  are  principally  engaged  in  banking  and 
exporting  the  products  of  the  islands,  chief  among  which  is  hemp; 
they  also  are  the  greatest  transportation  agents,  reoreseuting  most  of 
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the  shipping  interests  of  the  Philippines.  The  Germans.  French,  and 
Swiss  are  chiefly  eng-aged  in  importing;  while  all  the  foreigners  are 
occupied  to  some  extent  in  sugar  raising  and  retining.  Man}' foreign- 
ers follow  all  the  ordinary  businesses  of  life,  such  as  brokers,  attor- 
ne3'S,  physicians,  and  merchants. 

In  considering  the  future  of  the  Philippines,  naturally  the  rights, 
privileges,  and  obligations  which  have  arisen  with  reference  to  the 
foreigners  therein  would  have  to  be  considered  with  some  care. 
Article  YIII  of  the  treaty  of  December  10.  1898.  by  which  the  prop- 
ert}'^  of  the  Crown  of  Spain  in  the  Philippine  Archipelago  was  ceded 
to  the  United  States,  provides  that  such  cession  "can  not  in  any 
respect  impair  the  property  or  rights  which  by  law  belong  to  the  peace- 
ful possession  of  property  of  all  kinds,  of  provinces,  municipalities, 
public  or  private  estal>lishments,  ecclesiastical  or  civic  bodies,  or  any 
other  associations  having  legal  capacit}'  to  acquire  and  possess  property 
in  the  aforesaid  territories  renounced  or  ceded,  or  of  private  individ- 
uals, of  whatsoever  nationality  such  individuals  mav  be." 

The  terms  of  the  treaty  cited  would  have  to  be  complied  with  ])y 
any  government  that  might  be  established  in  the  Philippines.  Ha\iiig 
assumed  these  obligations,  we  must  see  that  they  are  complied  with. 

ILOII.O. 

This  port  is  the  chief  town  of  the  province  of  Panay.  It  is  sit- 
uated in  latitude  10-  48'  north,  near  the  southwestern  extremity  of  the 
island,  close  to  the  sea.  It  is  built  on  low.  marshy  ground,  partly 
along  the  sea  and  partly  along  the  left  bank  of  a  creek  or  inlet  which 
runs  toward  Jaro,  and  after  describing  a  semicircle,  again  meets  the 
sea  near  Iloilo.  It  is  the  principal  seaport  and  seat  of  government  of 
the  province,  but  it  is  smaller  than  some  other  towns  in  its  vicinity. 
The  harbor  is  well  protected  and  the  anchorage  good.  The  depth  of 
water  on  the  bar  at  the  entrance  to  the  creek  or  river,  Iloilo,  is  about 
5  fathoms  at  low  water.  It  decreases  in  a  short  distance  to  15  feet, 
and  then  deepens  again. 

Iloilo  is  said  to  be  a  very  healthy  place,  and  is  cooler  than  Manila. 
The  better  class  of  houses  are  built  on  strong  wooden  posts,  2  or  3 
feet  in  diameter;  these  posts  reach  to  the  roof.  They  have  stone 
walls  to  the  Hrst  floor,  with  wooden  windows  above,  and  iron  roofs. 
The  poorer  class  of  dwellings  are  flimsy  structures  of  nipa.  built  on  four 
strong  posts.  Means  of  communication  with  the  interior  are  very 
inadequate. 

The  principal  manufacture  in  Iloilo  is  that  of  pina.  a  cloth  made 
from  the  flber  of  the  pineapple  leaf.  Another  cloth  called  jusi  is 
woven  from  silk,  and  is  made  in  white  and  colors.  The  country 
around  is  very  fertile.  The  annual  crop  of  sugar  is  estimated  at 
about  a  million  of  })iculs.  Tobacco  and  rice  are  largely  cultivated. 
Typhoons  do  great  damage.     Earthquakes  are  rare. 

Iloilo  is  about  250  miles  from  Manila.  The  chief  article  of  export 
is  sugar.  In  1894  the  imports  were  $2,225,690,  and  the  exports  in  the 
same  year  were  $4,624,290.  In  1894  Iloilo  exported  1,455,037  kilo- 
grams of  valuable  hard  and  dye  woods.  The  island  of  Negros  con- 
tributes three-fourths  of  the  sugar  shipped  from  Iloilo.  The  following 
countries  have  consulates  in  Iloilo:  Germany.  Great  Britain,  and 
Portugal.     There  are  many  foreign  merchants  here.     The  Hongkong 
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and  Shanghai  Banking-  Corporation  has  a  branch  here,  and  the  National 
Bank  of  China,  the  Chartered  Bank  of  India,  Australia,  and  China, 
the  Bank  of  India,  China,  and  the  Spanish  Filipino  Bank  are  here 
represented. 

When  peace  is  restored  Iloilo  will  become  a  prosperous  city.  Ameri- 
cans will  be  greatly  attracted  to  it  by  the  many  varieties  of  fine  wood 
that  are  found  on  the  island  of  Panay  and  adjacent  islands. 

CEBU. 

Cebu  is  the  capital  of  the  island  of  the  same  name,  and  ranks  next 
to  Iloilo  among  the  ports  of  the  Philippines.  It  is  a  well-built  town 
and  possesses  tine  roads,  but  there  is  little  commercial  enterprise 
among  the  people.     The  trade  consists  principally  of  hemp  and  sugar. 

The  neighboring  islands  of  Leyte,  Mindanao,  and  Cameguin  possess 
extensive  hemp  plantations.  This  produce  finds  its  wa}"  to  Cebu  for 
shipment. 

There  are  some  valuable  and  extensive  coal  deposits  in  the  island, 
but  the  mines  have  not  as  yet  been  worked  with  any  enterprise. 

In  1894  the  imports  were  $205,671,  the  exports  amounting  to 
$2,671,688.     Sugar  and  hemp  were  the  principal  exports  in  1894. 

German}^  Great  Britain,  Denmark,  Italy,  and  Venezuela  have  con- 
sulates at  Cebu.  These  consulates  are  mostly  in  the  hands  of  vice- 
consuls  who  carry  on  business.  There  are  some  other  foreign 
merchants,  and  most  of  the  larger  houses  in  Manila  have  branches 
here. 

The  population  of  Cebu  in  1896  was  10,972,  against  9,629  in  1888. 
The  inhabitants  of  the  island  of  Cebu  in  1896  amounted  to  595,736. 
Cebu  was  the  residence  of  the  brigadier-governor  of  the  Visayas,  as 
well  as  the  governor  of  the  island,  and  the  usual  local  oflScials.  In 
1886  the  supreme  court  of  Cebu  was  established. 
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It  has  been  impos.sil)le  to  obtain  accurate  data  or  information  with 
reference  to  the  public  lands  and  other  public  property  belong-ing  to 
the  Spanish  Government  as  sovereig-n  in  the  archipelago.  There  existed 
under  the  Spanish  administration  a  department  known  as  the  inspeccion 
de  montes,  which,  among  other  duties,  had  general  supervision  and 
charge  of  the  public  lands  (realengos).  It  pertained  to  this  depart- 
ment to  make  surveys  of  land,  run  lines  of  demarcation,  etc.  For 
this  purpose  it  had  attached  to  it  a  corps  of  engineers.  Outside  of 
the  general  organization  of  this  department  little  information  in  regard 
to  it  or  its  accomplishments  was  obtainable.  The  records  of  the 
department  had  recently  gone  through  a  lire  and,  up  to  the  time  of  the 
leaA'ing  of  the  commission,  were  in  charred  and  hopeless  confusion. 
The  commission  was  informed  that,  even  if  intact,  these  documents 
would  probably  give  little  or  no  information  as  to  the  extent  of  the 
public  domain  throughout  the  archipelago.  From  general  informa- 
tion gathered  from  various  sources,  particularly  from  natives  acquainted 
with  the  provinces,  the  opinion  has  been  formed  that  the  public  domain 
in  the  archipelago  is  very  large.  Some  place  it  as  high  as  one-half 
the  area  of  the  archipelago. 

For  the  most  part  these  lands  are  in  the  more  remote  and  inaccessible 
portions  of  the  islands,  being  the  mountains,  the  uplands,  and  other 
lands  more  or  less  remote  from  means  of  communication.  It  is  said, 
for  instance,  that  of  the  province  of  Union,  which,  with  respect  to 
mountains,  uplands,  and  remote  lands,  ma}'  be  taken  as  an  average 
province,  one-half  is  public  domain.  These  lands  are  wild  and  wooded, 
in  man}'  cases  with  valuable  growing  timber  standing"  upon  them.  The 
mines  of  coal,  iron,  copper,  gold,  and  other  mineral  deposits,  which  by 
many  are  ])elieved  to  abound  in  the  islands,  are  in  large  measure,  it  is 
said,  to  be  found  upon  this  public  domain.  So  far  as  has  been  learned 
the  surveys  of  this  land  have  been  meager  and  very  incomplete.  When 
proper  means  of  communication  have  been  developed  and  proper 
measures  adopted  for  taking  advantage  of  the  benefits  of  these  lands 
they  will  doubtless  form  a  large  reserve  source  of  revenue  for  the 
benetit  of  the  government  of  the  islands. 

LAND   TENURE    AND   HYPOTHECATION. 

The  privately  owned  lands  in  the  archipelago  are  held  for  the  most 
part  l)y  individuals  or  families  and  by  the  religious  corporations.  It 
has  not  been  possible  for  the  commission  to  ascertain  accurately  what 
land  is  held  by  the  corporations.  It  is  stated  that  their  holdings  are 
very  large  and  of  the  most  fertile  and  valuable  lands  of  the  islands. 
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There  is  great  need,  it  is  said,  of  a  revision  of  the  hiws  respecting 
the  tenure  and  transfer  of  land.  The  present  method  of  transfer  is 
so  cumbersome  and  the  methods  of  recording  and  certifying  titles 
so  imperfect  as  to  render  transfers  difficult  and  titles  insecure.  For 
this  reason,  it  is  said,  the  landowning  class  finds  great  difficulty  in 
securing  the  capital  which  it  so  greatl}^  needs.  If  a  modern  system  of 
transfer  and  of  mortgaging  were  adopted,  rendering  transactions  easy 
and  secure,  capital  could  be  had  by  landowners  at  a  fair  per  cent, 
thus  greatly  encouraging  the  agricultural  development  of  the  country. 
Some  of  the  most  enlightened  lawyers  of  the  archipelago  favor  the  adop- 
tion of  the  Torrens  system  of  land  transfer  and  mortgage,  or  a  system 
based  upon  or  similar  to  it.  This  system  has  been  practically  adopted 
in  Australia  with  satisfactory  results,  and  also  in  several  of  the  States 
of  the  United  States,  and  there  seems  to  be  much  to  recommend  its 
adoption  in  the  islands. 
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PROPAGATION    OF    CATHOLICISM. 


DIFFICULTY    OF    THE    UNDERTAKING 


Among  the  benefits  which  the  Filipino  people  have  received  from 
Spain,  the  greatest  and  transcendent  has  been  the  apostolic  Roman 
Catholic  religion,  with  the  abolition  of  the  idolatry  and  heathen  super- 
stitions which  they  formerly  professed. 

In  order  to  understand  what  this  benefit  is  and  the  difficulties  which 
the  missionaries  had  to  encounter  in  the  evangelization  of  the  Philip- 
pines, it  is  necessary  to  look  back  and  briefly  consider  what  the 
Filipinos  were  before  the  Spanish  conquest. 

SUPERSTITIONS    AND     BARBAROUS    CUSTOMS    OF    THE    INDIANS. 

What  were  the  Filipinos  before  Magellan  and  Legaspi  arrived  at 
these  islands  as  regards  religions'  They  were  what  the  immense 
majority  of  the  idolatrous  Indians  of  Asia,  the  Chinese,  the  Japanese, 
the  Igorrotes,  the  Ataas,  the  Manobos,  and  the  savages  of  the  high 
mountain  ranges  of  Mindanao,  not  yet  conquered  and  converted  to  the 
Christian  faith,  are  still  to-da)^  They  were  Animists,  or  worshipers 
of  the  souls  of  their  ancestors;  they  were  Sabians,  or  worshipers  of 
the  sun.  of  the  moon,  and  of  the  stars.  They  had  no  idea  of  one  God, 
spiritual,  infinite,  eternal.  Creator  of  heaven  and  earth,  and  Kind  Father 
of  the  human  race;  they  found  gods  in  plants,  in  birds,  in  quadrupeds, 
in  clifi's,  in  caves,  and  in  the  reefs  of  the  sea.  This  explains  how  the 
Tagalos  worshiped  a  blue  bird  called  Tigmamanuquin,  which  they  hon- 
ored under  the  name  of  Bathala,  which  signifies  among  them  divinity; 
they  gave  the  same  honors  to  the  crow,  which  they  called  Maylupa,  or 
lord  of  the  earth;  they  did  the  same  with  the  alligator,  which  they 
saluted  when  they  saw  it  in  the  water  by  the  name  of  Nono,  which 
means  grandfather,  and  atfectit)nately  begged  it  not  to  hurt  them,  and 
for  this  purpose  they  offered  it  something  of  what  they  had  in  their 
canoes. 

Among  the  rocks  which  they  adored  and  to  which  they  offered  gifts, 
one  on'  the  banks  of  the  river  Pasig,  near  Guadalupe,  was  for  many 
years  an  idol  of  the  Tagalo  worship,  which  they  said  was  a  crocodile 
changed  into  stone.  They  adored,  as  all  the  people  of  the  Malay  race, 
the  tree  called  Balete,  and  they  did  not  dare  to  cut  it.  They  "had  in 
their  houses  many  monstrous  small  idols,  which  the  Visayas  called 
Dinata  and  the  Tagalos  Anito.  According  to  them  there  were  anitos 
of  the  country,  who  gave  permission  to  go  through  it;  anitos  of  the 
fields,  who  influenced  the  fertility  of  the  earth; 'anitos  of  the  sea,  who 
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fed  the  fishes  and  took  care  of  boats;  anitos  to  look  after  the  houses 
and  new-born  and  nursing  infants.  These  domestic  anitos  were, 
according"  to  the  Malays,  the  souls  of  their  ancestors,  whom  the}^  ven- 
erated with  a  religious  worship,  as  the  Chinese  do;  and  even  some  old 
people,  in  order  to  have  themselves  adored  by  the  people  after  death, 
affected  a  divine  air  and  demeanor  in  their  words  or  actions. 

They  described  the  creation  of  the  world  with  gross  fables.  They 
said  that  formerly  the  sky  and  water  were  walking  together;  that  a 
Milano  (kite)  interfered  between  them,  and  in  order  to  keep  the  waters 
from  rising  to  the  sky,  he  placed  over  them  the  islands,  and  so  the 
world  was  formed,  which  for  the  Filipinos  was  represented  by  a  num- 
ber of  islands.  The  first  man  and  the  first  woman,  according  to  the 
Filipinos,  came  out  of  a  piece  of  bamboo.  This  cane  was  floating  on 
the  water;  the  water  cast  it  at  the  foot  of  a  kite,  and  he,  angered  by 
the  blow,  broke  it  open  with  his  beak,  and  the  man  came  out  of  one 
joint  and  the  woman  out  of  another. 

They  believed  that  the  souls  of  the  defunct  were  material;  that  they 
ate  morisqueta  and  drank  tuba,  and  so,  on  burying  the  dead,  they 
placed  food  on  their  sepulchers.  This  custom  is  still  kept  up  among 
the  savage  races  of  Mindanao. 

Instead  of  priests  they  generally  had  priestesses,  whom  the  Visayas 
called  baylanas  and  the  Tagalos  catoolanas,  who  used  to  be  ridiculous, 
astute,  and  devilish  old  women  who,  at  the  feasts,  made  sacrifices 
of  animals,  and  even  of  slaves  and  human  victims,  to  the  sound  of 
musical  instruments.  When  a  chief  fell  sick  and  found  no  relief  in 
medicines,  he  called  on  the  baylana  or  catoolana.  She  placed  a  pig  or 
a  bound  slave  near  the  bed  of  the  suflferer,  or  in  the  middle  of  the 
room;  then  taking  a  lance  and  dancing  to  the  sound  of  a  bronze  bell, 
called  agum,  she  attacked  the  victim  and  wounded  him  with  a  lance 
thrust,  and  with  his  blood  she  anointed  the  sick  person,  and  then 
opened  the  entrails  of  the  animal  or  of  the  slave  and  examined  them 
after  the  manner  of  augurers;  and  the  baylana  or  catoolana,  pretend- 
ing by  grimaces  and  foamings  at  the  mouth  that  the  prophetic  genius 
had  taken  possession  of  her,  predicted  the  result  of  the  malady.  If 
the  prophecy  was  of  life,  all  ate  and  drank  until  they  became  drunk; 
if  it  was  of  death,  she  consoled  the  sick  person  by  telling  him  that  he 
should  prepare  to  ascend  to  the  stars  by  way  of  the  rainbow. 

The  Filipinos  did  not  have  churches,  because  all  their  houses  served 
them  as  chapels  or  places  of  worship.  They  believed  in  a  multitude  of 
auguries  or  superstitions.  The  hooting  of  the  owl  and  the  song  of  the 
wild  dove,  called  limocon;  the  sight  of  a  serpent,  the  hissing  of  a  lizard, 
were  to  them  so  many  messages  from  heaven.  The  asuang  was  an  evil 
sprite,  witch,  or  demon,  feared  by  all  the  Tagalos,  Bicoles,  Panpangas, 
Visayas,  and  Mandayas;  and  they  believed  that  it  took  different  forms, 
such  as  dog,  cat,  bird,  goat,  or  other  animal.  The  asuang  caught,  by 
preference,  abandoned  children,  solitary  travelers,  and  even  with  its 
horrible,  swollen,  black,  and  flexible  tongue  extracted  unborn  children 
from  women.  A  thousand  other  fabulous  and  fictitious  horrors  were 
attributed  to  the  asuang. 

Finally,  whoever  wishes  to  inform  himself  of  the  superstitions  and 
the  dark  myths  of  infidelity  with  which  all  the  Malay  race  of  the  Phil- 
ippines were  surrounded  on  the  arrival  there  of  the  Spanish  Catholic 
missionaries  should  read  Book  3,  Chapters  XVT  and  XVII,  of  the  his- 
tory written  by  Father  Delgado  of  the  Compan}^  of  Jesus;  or  count,  if 
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he  has  time  and  takes  pleasure  in  it,  the  nine  hundred  divinities  or 
superstitious  beliefs  so  ably  described  by  the  German  Philippinolog-ist, 
Fernando  Blumentritt,  in  his  recent  Mythological  Dictionary. 

To  this  darkness  in  religion  should  be  added  the  corruption  of  Phil- 
ippine morals  in  the  times  of  paganism,  the  buying  and  selling  of 
wives  which  took  place  Avhenever  matrimony  was  entered  into;  the 
usury  or  premium  on  loans  to  an  inconceivable  degree;  slavery  so 
general  in  the  country  that  children  had  no  objections  to  making  slaves 
of  their  parents;  war  to  the  death,  or  to  the  extermination,  of  some 
tribes  against  others;  and  anyone  will  be  convinced  of  the  great  labor 
and  difhculties  which  presented  themselves  to  the  missionaries  in  propa- 
gating Catholicism  with  such  happy  results  among  the  inhabitants  of 
the  1,400  islands  of  which  the  archipelago  of  Magellan  is  composed,  all 
of  whom  were  in  general  imbued  and  saturated  to  their  bones  with  those 
superstitions  and  customs  so  contrary  to  the  Gospel  and  to  Christian 
civilization  and  so  difficult  to  uproot.  Who  could  have  caused  the 
Philippine  nation,  buried  in  the  darkness  of  their  false  deities,  obscene 
rites,  and  ])lood3^  sacrifices  to  be  transformed  into  a  Catholic  nation, 
zealously  believing  in  one  true  God;  most  devoted  to  the  immaculate 
Virgin  Mary,  preeminent  in  the  services  of  the  Catholic  worship; 
acknowledging  the  sanctity  of  marriage;  respectful  to  their  wives, 
whose  dignity  has  been  raised  to  the  height  of  a  true  companion  for 
man;  generous  toward  their  slaves,  to  whom  they  gave  liberty  as  soon 
as  they  embraced  the  Christian  faith  i  This  radical  transformation  of  a 
people  could  only  proceed  from  divine  grace,  and  through  the  medium 
of  the  Catholic  Church,  the  only  true  church  of  Christ,  which  has 
civilized  Europe  and  America,  and  which  will  civilize  the  rest  of 
Oceania,  Africa,  and  Asia. 

But  let  us  see  how  this  miracle  was  accomplished. 

EXTENDED   THROUGH    THE   ARCHIPELAGO    BY   THE    AUGUSTINIAN,   P'RANCISCAN,  JESUIT, 
DOMINICAN,   AND    RECOLETO    MISSIONARIES. 

We  have  already  told  how  the  lirst  missionaries  of  the  Order  of  St. 
Augustine,  who  arrived  at  the  Philippines  with  the  immortal  Legaspi, 
labored  for  the  conversion  of  the  Indians.  Father  Herrera  founded 
the  province  of  the  Santisimo  Nombre  de  Jesus  with  Augustinian 
monks  (not  barefoot),  returned  to  Europe,  where  he  gathered  together 
40  missionaries  of  his  order,  of  whom  34  were  left  in  Mexico  on  account 
of  illness,  and  the  other  6,  together  with  3  others,  residents  of  New 
^^pain,  undertook  the  journey  to  these  islands,  but  were  wrecked  by  a 
t'u]"ious  storm  on  the  coast  of  Catanduanes,  and  there  murdered  by  the 
savages.  How  many  missionaries,  martyrs  like  these,  the  history  of 
the  Philippines  records.  But  that  does  not  matter.  The  Order  of  St. 
Augustine  grew,  watered  with  the  blood  of  its  sons,  and  they  founded 
their  first  convent  in  Cebu,  and  soon  after  another  larger  one  as  the 
head  of  the  order  in  Manila.  On  the  other  side  of  the  Pasig  River  the 
Augustinian  missionaries  founded  the  parish  of  Tondo.  thatof  Tam bo- 
bong,  and  that  which  bears  the  name  of  Pasig,  near  the  Lake  of  Bay; 
and  traveling  through  Bulacan  the}'  founded  the  convents  and  parishes 
of  Dapdap,  Guiguinto,  Bigoa,  Angat,  Balinag,  Quingua.  Malolos, 
Paombong,  Calumpit,  and  Hagono3\  In  the  province  of  Pampanga 
they  founded  a  multitude  of  Christian  communities,  such  as  those  of 
Bacolor,  Macabebe,  Porac,  Mexico,  Arayat,  Tarlac,  and  they  arrived 
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as  far  as  San  Miguel  de  Majaimo,  Candaba,  Apalit,  and  even  to  the 
mountain  ranges,  where  they  domesticated  the  mountain  Indians,  In 
Batangas  thev  founded  towns  as  large  as  Taal,  Bah^yan,  Bauan,  Batan- 
gas,  Tanauan,  and  Lipa,  which  have  20,000,  30,000,  and  40,000  inhabit- 
ants, all  Christians.  In  the  island  of  Panay  they  founded  the  parishes 
of  Capiz,  Dumalag,  Antique,  Jaro,  and  many  others.  Even  in  the 
provinces  of  Ilocos  they  estal)lished  missions  in  the  northern  part  of 
Luzon,  which  later,  in  the  course  of  time,  became  large  towns. 

A  Heet  of  Franciscan  missionaries  being  in  Seville,  in  the  3'ear  1576, 
ready  to  sail  for  the  Solomon  Islands,  Philip  II  obtained  the  permis- 
sion of  Pope  Gregory  XIII  that  they  should  go  to  evangelize  the 
Philippines,  where  they  arrived  the  24th  of  ,June,  1577,  being  received 
in  Manila  with  enthusiastic  demonstrations  of  jo3^  The}^  soon  founded 
a  religious  province,  which  they  called  St.  Gregory  the  Great.  The 
grand  marshal,  Don  Gabriel  de  Rivera,  built  them  the  convent  of  San 
Francisco  the  same  3^ear,  1577.  The  holy  martyr  of  Japan,  Father 
Pedro  Bautista,  Franciscan,  was  the  founder  of  the  convent  of  San 
Francisco  del  Monte,  outside  of  Manila.  The  convent  of  Franciscan 
nuns  of  Santa  (Jlara  was  founded  in  1620,  its  first  mother  superior 
being  Geronima  de  la  Asuncion.  A  porter  of  the  convent  of  San 
Francisco,  of  Manila, was  the  founder  of  the  hospital  of  St.  Lazarus  in 
1598,  which  afterwards,  in  1603,  was  located  outside  of  Manila.  The 
Franciscan  missionaries  were  the  first  missionaries  of  Samtaloc,  Pan- 
dacan,  Santa  Ana,  Meycauayan,  Bocauc,  Morong,  Baraa,  Pagsaughan, 
Santa  Cruz  de  la  Laguna,  and  Mainit,  where  were  established  some 
baths  of  hot  sulphur  water  from  the  springs  in  that  locality.  In  this 
same  province  of  Laguna  they  founded  Nagearlang,  Lilio,  and  Mahay- 
hay,  and  some  missions  in  the  mountains  of  Daractan. 

They  were  the  apostles  who  evangelized  and  converted  to  Christianity 
the  provinces  of  Camarines.  In  the  province  of  Taj^abas  they  estab- 
lished the  towns  of  Pagbilao,  Sarriaya,  Lueban,  and  others;  the  mis- 
sions of  Lupe  and  Ragay,  those  of  the  mountains  of  Mangairia,  and  on 
the  opposite  coast  the  Christian  communities  of  Binangonan,  Polo, 
Baler,  and  Casiguran.  These  distinguished  missionaries  of  the  glori- 
ous San  Francisco  extended  their  apostolic  zeal  even  to  the  islands  of 
Japan,  where  23  canonized  martyrs  and  40  blessed  ones  shed  their 
blood  for  Jesus  Christ. 

A  lay  brother  named  Friar  Antonio  de  San  (Tregorio,  who  was  the 
corner  stone  of  this  holy  and  apostolic  i)r()vince  of  St.  Gregory  the 
Great,  was  able  to  give  all  this  glory  to  God. 

To  these  two  missionary  bodies  was  added  a  third,  that  of  the 
Society  of  Jesus.  As  the  sons  of  Ignacio  have*  everywhere  marched 
in  the  vanguard  of  Catholicism,  it  could  not  fail  to  happen  that  they 
should  wish  to  emulate  the  distinguished  sons  of  San  Francisco  and 
San  Augustine  in  the  Philippines  by  dauntlessly  following  the  foot- 
steps of  the  Apostle  of  the  Orient  and  their  brother,  St.  Francis 
Xavier.  The  Jesuit  fathers  who  arrived  at  these  islands  in  1581  in 
company  with  the  first  bishop,  Domingo  di>  Salazar,  of  the  Order  of 
l^reachers,  were  two  only;  but  it  would  be  hard  to  find  two  men  who 
have  rendered  greater  services  to  the  Philippines.  There  names  were 
Antonio  Sedeno  and  Alonzo  Sanchez.  Father  Sedcno,  a  native  of  the 
town  of  San  Clemente,  province  of  Cuenca,  in  Spain,  followed  in  his 
youth  the  career  of  a  soldier  under  the  orders  of  the  Duke  of  Frias, 
at  which  time  he  studied  the  art  of  fortification.     He  afterwards  pro- 
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fessed  in  the  Society  of  Jesus,  and  was  a  missionary  in  Florida.  He 
taught  the  Filipinos  to  sew  cloth,  to  cut  stone,  and  to  make  mortar. 
He  built  the  Episcopal  palace,  procured  quantities  of  seeds,  taught 
them  to  spin  silk,  planted  nuilberry  trees,  set  up  looms,  had  painters 
come  from  China,  opened  the  tirst  school  in  the  Philippines,  founded 
the  colleges  of  Manila  and  Cebu,  and  sent  out  missionaries  all  through 
the  Visayas.  He  died  in  peace  after  fourteen  3'ears  of  apostleship. 
Father  Alonzo  Sanchez  was  sent  as  an  ambassador  to  Macao,  and  then 
to  the  courts  of  Madrid  and  Kome  to  negotiate  with  the  King  of  Spain 
and  with  the  Pontiff  the  establishment  of  the  fundamental  bases  and 
tlie  relief  of  the  most  urgent  necessities  of  the  infant  colony.  It  was 
he  who  obtained  from  Philip  II  the  support  of  the  colony  against  the 
opinion  of  the  counselors  of  the  Crown, who  thought  it  should  be  aban- 
doned on  accouiit  of  the  large  expense  it  occasioned  without  giving 
any  return. 

The  King,  influenced  l>y  the  reasoning  of  Sanchez,  energetically  sup- 
ported his  proposal  for  love  of  the  salvation  of  the  souls  of  the  poor 
Indians.  The  principal  measures  which  he  obtained  from  the  King 
and  from  the  Pope  were:  The  preservation  of  the  cathedral;  the 
sending  out  of  missionaries  of  the  different  religious  orders  at  the 
expense  of  the  State:  the  founding  of  two  hospitals,  one  for  Spaniards 
and  the  other  for  Indians;  the  founding  of  the  college  of  Santa 
Potenciana  for  Spanish  girls;  the  imposition  of  a  3  per  cent  tax 
on  goods  in  the  custom-house;  and  besides,  that  from  each  tax  one- 
half  real  should  be  taken  for  the  support  of  the  ministers  and  holy 
objects  of  the  church;  that  the  debts  of  the  first  Spaniards  who  arrived 
in  the  islands  at  the  expense  of  the  State  should  be  paid;  that  the  Gov- 
ernor-General of  the  Philippines  should  not  confer  offices  on  his  rela- 
tives, but  on  people  who  had  worked  in  the  country  for  three  years; 
that  in  the  lawsuits  of  the  Indians  he  should  proceed  summarily;  that 
slaver}^  should  be  abolished  by  freeing  the  children  of  slaves;  that  the 
army  should  be  well  provided  for  from  the  royal  treasurer  of  Mexico; 
that  soldiers  in  active  service  could  not  engage  in  trade;  that  the  city 
of  Manila  should  be  fortifled;  that  four  strongholds  should  be  con- 
structed in  the  archipelago,  defended  by  a  powerful  squadron;  that, 
in  view  of  the  distance,  the  Governor-General  should  have  unlimited 
power  in  case  of  need;  the  consent  of  the  bishop,  of  the  audiencia,  and 
of  the  chiefs  of  the  army  being  sufficient. 

The  Jesuits  founded  the  royal  college  of  St.  Joseph  in  1595,  and 
then  that  of  San  Ignacio,  which  was  raised  to  the  rank  of  pontificial 
university  in  1621  and  royal  in  1658;  the  couununity  of  Santa  Cruz, 
that  of  San  Miguel,  and  the  Noviciado  de  San  Pedro  Macati.  In  the 
mountains  of  the  country  of  the  Tagalox  they  built  the  sanctuary  of 
Antipolo,  where  they  placed  the  miraculous  image  of  Nuestra  Senora 
de  la  Paz  y  Buen  Viaje,  the  object  of  the  pilgrimages  of  the  pious 
Filipinos.  In  Cavite  they  established  the  missions  of  Cavite,  Viejo, 
Silang,  Indang,  and  Maragondon.  They  devoted  themselves  to  the 
stud}^  of  Tagalog  and  ffUed  their  large  libraries  with  Tagalog  l)ooks. 
But  as  the  Tagalo  provinces  already  had  missionaries  of  other  reli- 
gious orders,  the  Jesuits  hastened  to  the  evangelization  of  the  Visayan 
Islands;  they  established  a  central  college  in  Cebu,  and  from  there  they 
undertook  a  spirtual  campaign  against  error,  ignorance,  superstition, 
and  vice,  which  lasted  for  two  centuries  and  which  extended  through- 
out the  islands  of  Bohol,  Negros,  Leyte,  Samar,  Mindanao,  Marianas, 
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and  Carolinas.  In  Bohol.  from  1597  to  1622,  Fathers  Gabriel  Sanchez 
and  Juan  Torres  founded  the  missions  of  Loboc,  Baclayon,  Danis, 
Malabohoc,  San  Miguel,  Talibon,  and  Inaban<ra;  in  Xeg'ros,  the  towns 
of  Hog  and  Cabancalan.  In  Le^^te  Fathers  C'hirimo,  Jimene;?.  Carpio, 
and  others  founded  the  towns  of  Leyte,  Palompon,  Ormoe,  Baybay, 
Hilongos,  Maasin,  Sogor,  Cabalian,  Carigara,  and  many  others. 
Fathers  Otazo,  Ponce,  ]\Iiralles,  and  Damijin  passed  over  to  the  moun- 
tainous island  of  Siimar,  wall  of  the  Pacific  Ocean,  and  reduced  it  all 
to  orderly  life.  By  studying  the  language  and  reducing  it  to  writing, 
they  composed  dictionaries  and  elegant  books,  and  gathered  together 
twenty  centers  of  population,  not  without  infinite  labor,  shipwrecks, 
captivity,  and  the  mart3^rdom  of  some  of  their  missionaries.  In 
Guinang,  a  town  of  said  island,  Father  Delgado  wrote  his  copious  his- 
tory, in  the  year  1T9U. 

From  Samar,  Leyte,  and  Bohol  the  Jesuits  proceeded  to  the  evan- 
gelization of  Butuan  and  Dapitan,  in  Mindanao;  and  toward  the  south 
they  reached  Zamboanga,  Basilan,  and  Jolo,  accompanying  the  Spanish 
squadrons,  who  were  fighting  against  the  Moros.  Father  Sanritores, 
with  a  few  companions,  evangelized  the  Marianas  Islands,  where  he 
was  martyred  hy  those  islanders  in  1670,  after  having  baptized  13,000  of 
them  and  leaving  20,000  catechumens.  And  still  the  zeal  of  the  Society 
of  Jesus  was  not  satisfied,  and  during  the  last  century  it  did  not  cease 
sending  various  expeditions  to  the  Caroline  Islands,  which  were  not 
successful,  because  the  majority  of  the  missionaries  perished,  victims 
of  the  furious  typhoons  which  are  so  frequent  in  those  seas. 

After  the  Jesuit  missionaries  the  Dominican  fathers  arrived  in  the 
Philippines  in  the  year  1587.  In  order  to  understand  the  great  benefits 
which  these  most  learned  fathers  have  conferred  on  the  islands,  read 
the  magnificent  History  of  the  Province  of  Santisimo  Rosario,  written 
by  Father  Fonseca,  for  it  would  be  a  task  little  less  than  impossible 
to  reduce  to  a  brief  sketch  all  their  labors  and  enterprises  in  Luzon, 
Formosa,  and  in  the  vast  Empire  of  China.  The  first  bishop  of  Manila, 
Rev.  Father  Domingo  Salazar,  was  a  Dominican,  and  from  the  Domin- 
ican monastery  of  that  city  there  have  gone  out  a  nuiltitude  of  wise 
and  holy  prelates,  who  have  occupied  the  sees  of  the  East,  and  even 
many  of  the  sees  of  Spain,  to  the  glory  of  their  order  and  the  Holy 
Catholic  Church,  which  they  have  extended  in  the  Orient. 

The  image  of  Our  Lady  of  the  Rosar}^  which  is  venerated  in  the 
Church  of  San  Domingo,  is  celebrated  in  all  the  islands,  and  there  is 
no  more  popular  feast  than  that  called  Naval,  which  is  held  yearly, 
the  first  Sunday  in  October,  in  said  city  of  ^Manila.  Their  University 
of  St.  Thomas,  founded  in  1620,  confirmed  as  the  Pontifical  Univer- 
sity in  161:0  and  as  the  Ro3\al  Universit}'^  in  168<).  has  been  the  most 
lasting  center  of  learning  of  all  those  founded  in  the  Philippines, 
and  has  had  professors  as  learned  as  Cardinal  Ceferino  Gonzalez. 
These  missionaries  scattered  themselves  throughout  the  provinces  of 
Batuan  and  Pangasinan,  and  reduced  them  all  to  Christimiitv.  The 
government  of  the  Sangleys  or  Chinese  Christians  was  intrusted  to 
them.  It  was  not  long  after  their  arrival  when  they  extended  their 
missions  throughout  Cagayan  and  the  Batanes  Islands.  Their  zeal  not 
being  satisfied  Avith  such  a  vast  field,  in  1626  Friar  Bartolome  ]\Iar- 
tinez,  provincial  of  the  Dominicans,  with  five  other  monks  of  his  order, 
navigated  to  the  island  of  Formosa,  where  they  estaT)lished  sex'eral 
missions.     In  1633  Father  Juan  de  Morales  was  sent  out  to  organize 
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the  missions  of  Fokieu,  in  China,  which  have  been  maintained  in  a 
tiourishing  state  to  the  present  time.  In  1676  Fathers  Juan  de  la 
Cruz.  Arjona,  and  Morales  crossed  to  Tonquin  and  were  the  founders 
of  the  Spanish  mission  in  that  Kingdom,  where  the  Christian  relig-ion 
has  been  propigated  in  a  marvelous  manner  in  spite  of  the  persecu- 
tions suffered,  and  in  which  12  Spanish  Dominicans,  6  of  them  bishops, 
2H  native  Dominicans,  and  more  than  5.000  Christians  died  as  martyrs. 
But  now  Christianity  had  so  increased  in  Tonquin  that  Pius  IX 
created  for  its  ecclesiastical  government  two  apostolic  vicarages,  and 
Leo  XIII  added  a  third,  the  three  now  being  named  Oriental,  North- 
ern, and  Central. 

The  great  sacrifices  made  for  a  hoh'  cause  are  an  example  and  stim- 
ulus for  noble  souls.  Thus  we  see  that  the  Fathers  Recoletanos.  of 
the  Order  6f  St.  Augustine,  being  holily  jealous  of  the  pains,  labors, 
and  triumphs  which  other  religious  bodies  had  had  in  the  conversion  of 
the  Philippines,  came  to  these  islands  in  the  year  1606.  Their  first 
missionary  was  the  venerable  Father  Juan  de  San  Geronimo.  who 
renour.ced  the  Bishopric  of  Chapa.  in  America,  to  devote  himself  to 
the  spiritual  conquest  of  these  lands,  as  the  humblest  of  the  followers 
of  the  Gospel.  Without  allowing  themselves  a  moment  of  rest,  the 
Recoletos  Fathers  began  their  apostolic  journey,  evangelizing  the 
mountains  of  ]\Iariveles  and  the  province  of  Zambales,  where  they 
made  the  echoes  of  their  inspired  words  resound.  In  the  southern 
part  of  the  archipelago  there  is  the  large  and  most  fertile  island  of 
Mindanao,  the  home  of  Moro  piracy  and  of  the  obscene  errors  of  the 
Koran,  against  which  these  missionaries  declared  war  without  truce  or 
(juarter.  The  most  celebrated  of  them  all,  in  Philippine  history,  is 
Father  Pedro  de  San  Agustiu,  called  Father  Captain.  The  glorious 
deeds  of  this  vigorous  champion  of  the  faith  appear  incredible.  He  was 
the  first  who,  about  the  year  1S35,  penetrated  to  the  Lake  of  Lanao 
and  inspired  the  fanatical  followers  of  ]Mohammed  with  terror,  since 
they  not  only  did  not  wish  to  be  converted,  but  devastated  the  Christian 
comnuuiities  which  the  father  had  established  with  so  much  trouble 
and  labor  in  the  north  of  Mindanao. 

The  island  of  Romblon  was  the  pre}'  of  the  Mussulman  piracies,  and 
there  Father  Captain  went,  obeying  the  orders  of  his  superiors, 
humiliating  the  power  of  the  Moros  (Mohammedans)  in  those  seas,  and 
constructing  bulwarks  such  as  those  of  Banton  and  Punta  Ragacay, 
which  demonstrate  a  very  superior  knowledge  not  only  of  military 
architecture,  but  also  of  ballistics.  The  flourishing  state  of  religion 
in  those  islands  proves  how  great  the  Lord  is,  who  from  a  peaceful 
monk  could  make  a  ])old  captain  and  apostle  of  these  regions. 

In  the  Calamianes  Islands,  in  Paragua,  Mindoro,  in  the  island  of 
Tablas,  in  Masbate,  in  that  of  Burias.  in  that  of  Ticao,  in  the  most 
fertile  island  of  Negros.  and  in  the  province  of  Cairte,  the  Recoletanos 
I  athers  haA-e  established  numerous  missions  and  parishes,  which  will 
be  a  monument  of  their  zeal  and  the  f  ruitfulness  of  the  Catholic  Church. 
Besides,  they  promoted  the  arts  and  agriculture,  building  in  Manila  an 
iron  gothic  church,  called  San  Sebastian,  and  cultivating  in  the  province 
of  Cavite  the  famous  plantation  of  Imus. 

To  the  labors  of  these  five  missionary  bodies  we  have  just  mentioned, 
namely,  the  Augustinians.  the  Franciscans,  the  Jesuits,  the  Dominicans, 
and  the  Recoletanos,  must  be  added  the  work  of  the  secular  clergy, 
composed  in  part  of  Spanish  clergy  and  in  part  of  native  clergy.     To 
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them  is  due  the  maintenance  of  worship  in  the  cathedral  churches  of 
Manila,  Cebu,  Jaro,  Nueva  Caceres,  and  Nueva  Segovia.  The  native 
clero-y  already  in  the  last  century  administered  16  curacies  in  the  Arch- 
bishopric of  ^lanila.  15  in  the  Bishopric  of  Cebu,  18  in  that  of  Cama- 
rines,  and  4  in  that  of  Cagayan  or  Vigan,  and  they  are  the  ones  who 
up  to  the  i)resent  time  have  held  the  office  of  coadjutors  of  the  rectors 
in  the  large  parishes  of  the  rest  of  the  archipelago.  Their  knowledge 
of  the  languages  of  the  country  in  which  they  were  brought  up  makes 
them  ver^''well  fitted  for  the  ministry  of  the  AVord  and  for  the  admin- 
istration of  the  sacraments  to  the  Indians.  They  have  not  failed  to 
give  eminent  men  to  the  Philippine  church. 

ESTABLISHMENT   OF   THE   ECCLESIASTICAL   HIERARCHY. 

The  Philippine  Church  could  not  exist  without  ecclesiastical  hier- 
archy, and  indeed  Philip  II  selected  at  once  Father  Domingo  Salazar, 
master  in  theology  of  the  Monastery  of  St.  Stephen  in  Salamanca,  of 
the  Order  of  Preachers,  as  the  first  bishop  of  the  Philippines,  and 
Pope  Gregory  XIII  approved  his  selection  and  he  was  consecrated  in 
Madrid  in  the  year  1579,  arriving  at  Manila  in  1581.  The  series  of 
most  illustrious  bishops  and  archbishops  of  this  see  can  be  found, 
together  with  an  account  of  their  principal  enterprises,  in  the  history 
written  by  Father  Delgado  of  the  Society  of  Jesus,  Book  2,  Chapter 
X.  Among  the  preeminent  pontiffs  there  are  worthy  of  mention, 
besides  Salazar,  Santibafiez,  raised  to  the  dignity  of  archibishop  in 
1598;  Benavides,  founder  of  the  University  of  St.  Thomas,  who  died 
in  1616;  Guerrero,  intrepid  defender  of  the  ecclesiastical  jurisdiction, 
who  died  in  1611;  ]Miguel  Poblete,  Mexican  priest,  who  died  full  of 
merits  and  virtues  in  1667;  Diego  Camacho,  most  zealous  for  the  splen- 
dor of  the  cathedral  and  a  great  lover  of  the  seminary,  who  rested  in 
peace  in  the  year  1712;  Rodriguez,  who  died  in  1742,  and  others  whom 
we  do  not  mention  for  the  sake  of  brevity.  All  of  them  distinguished 
themselves  by  their  love  for  the  Indians,  protecting  them  with  their 
episcopal  authority,  which  is  greatest  among  the  ecclesiastics  of  the 
Far  East.  The  archdiocese  of  Manila  is  one  of  the  most  extensive  and 
populated  of  the  Catholic  world,  and  has  to-dav  subject  to  it  the  epis- 
copal chairs  of  Cebu,  Nueva  Segovia,  Nueva  Caceres,  and  Jaro. 

FOUNDATION    OF   THE    DIFFERENT    DIOCESES. 

The  diocese  of  Cebvi  was  founded  in  1535,  and  Father  Pedro  de 
Agusto,  of  the  Order  of  St.  Augustine,  was  elected  as  its  tirst  bishop, 
and  governed  it  holily  until  1608.  The  illustrious  Arce  succeeded 
him.  who  died  in  1612.  Several  other  most  edifying  prelates  succeeded 
him,  among  those  Avorthy  of  mention  being  Miguel  Bayat,  barefooted 
Franciscan,  who  when  he  died  had  but  five  reals,  because  he  gave  all 
his  treasures  to  the  poor. 

This  diocese  was  so  extensive  that  it  included,  before  that  of  Jaro 
was  created,  all  tlie  Visayan  Islands,  Mindanao,  Jolo,  the  ]\Iarianas, 
and  the  Carolines.  The  life  of  man  was  too  short  to  visit  it,  and  it 
was  necessary  to  divide  it,  as  was  done  in  1865. 

The  diocese  of  Nueva  Caceres,  or  of  Camarines,  was  created  by  apos- 
tolic brief  of  Clement  VIII,  in  the  year  1595,  at  the  same  time'as  that 
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of  Cebu,  and  its  first  bishop  was  Francisco  de  Otorga,  Augustinian 
monk,  who  died  in  1601.  His  successors  were  generally  apostolic 
men  taken  from  the  monasteries  and  the  missions;  although  there  were 
seated  in  this  chair,  as  in  the  rest  of  the  archipelago,  priests  of  the 
secular  clergy,  as  illustrious,  zealous,  and  charitable  as  Felipe  de 
Molina,  native  clergyman  of  the  town  of  Arevalo,  in  Iloilo,  who 
repaired  the  ruins  of  its  church  and  governed  the  diocese  ^ipostoli- 
cally. 

The  first  Bishop  of  Nueva  Segovia  was  Miguel  de  Benavides,  who 
ruled  over  the  church  from  1599  to  1603,  when  he  was  promoted  to  be 
]kIetropolitan  of  Manila.  He  was  succeeded  by  other  learned  men  of 
much  power,  some  of  whom  were  also  transferred  to  the  archiepiscopal 
chair  of  Manila,  such  as  the  illustrious  Serrano  and  Jose  Milhin  de 
Poblete:  and  still  more  worth^^  of  mention  is  what  happened  with 
Father  Juan  Arrechedera,  Dominican  monk,  who,  at  the  same  time  he 
was  Bishop  of  Nueva  Segovia,  was  elected  by  decree  of  the  royal 
audience  to  fill  the  oflice  of  governor  and  captain-general  of  the  islands, 
on  account  of  the  death  of  Don  Gaspar  de  la  Torre,  and  he  held  the 
staff  of  the  supreme  command  of  these  islands  from  the  3'ear  1715  to 
1750,  being  very  much  beloved  by  the  Indians.  In  truth,  this  Philip- 
pine colony  did  not  need  soldiers  for  a  period  of  three  centuries  to 
maintain  ordm-.  or  even  to  defend  itself  from  foreigners,  because 
religious  iniluence  substituted  with  advantage  military  force,  and  it 
was  lost  only  when  the  Spanish  Government  allowed  this  religious 
influence  to  diminish. 

The  diocese  of  Jaro  was  created  bj^  bull  of  Pope  Pius  IX  in  1865, 
its  first  bishop  being  Mariano  Quartero,  who  died  in  1881.  Leandro 
Arrue,  of  the  Order  of  Recoletanos,  succeeded  him,  who  died  in  1897, 
Andres  Terrero  de  San  Jose,  monk  of  the  same  order,  being  elected 
to  succeed  him. 

In  all  the  dioceses  the  bishops  took  care  to  found  seminaries  for  the 
native  clergy,  not  onh^  because  they  were  necessary  to  assist  in  the 
administration  of  the  sacraments  in  the  large  parishes  created  by  the 
monks,  but  also  in  order  that  the}'  could  occupy  some  district  parishes 
which  from  verv  old  times  had  been  reserved  for  them. 


THE    FATHERS   OF   THE    CONGREGATION    OF   ST.    VINCENT    DE    PAUL,  THE    CAPUCHINS,    AND 
THE    BENEDICTINES    ARRIVE    AT    THE    ISLANDS. 

To  govern  some  of  these  seminaries  there  came  from  Spain  in  1862 
the  Sons  of  St.  Vincent  de  Paul,  together  with  the  Sisters  of  Charit}', 
who  took  charge  of  the  attendance  on  the  sick  in  hospitals  and  of  the 
instruction  of  girls. 

The  Capuchin  Fathers  also  arrived  in  these  islands  in  1886  for  the 
purpose  of  taking  charge  of  the  missions  of  both  the  Caroline  and 
Palaos  islands — an  oflice  which  they  have  filled  in  a  marvelous  manner, 
not  without  the  sacrifice  of  all  earthly  aml>itions.  going  to  bury  them- 
selves forever  in  those  solitary  places  of  the  Pacific  Ocean  for  love  of 
the  poor  natives. 

Finally,  in  1895.  the  Benedictine  Fathers  of  the  Monastery  of  Mont- 
serrat,  in  Spain,  disembarked  for  the  first  time  in  iVIanila  to  take 
charge  of  some  missions  on  the  eastern  coast  of  Mindanao. 


104  REPORT    OF   THE    PHILIPPINE    COMMISSION. 

WONDERFUL  TRANSFORMATION  OF  THE  PHILIPPINES. 

What  a  boautiful  page  for  the  Catholic  Church  the  history  of  the 
])roT)aiiation  of  Christianitv^in  the  Philippines  presents!  What  fruit- 
fuhiess  on  the  part  of  the  Church!  What  glor.y  for  the  missionaries! 
What  honor  for  Spain!  The  monks  arrived  at  these  islands  in  the 
year  15r)5.  They  found  in  them  about  2,000.000  inhabitants;  some  of 
them  wholly  savage,  cannibals,  others  semi  barbarous;  all  of  them 
pagans,  idolaters,  sunk  in  the  densest  darkness  of  superstition,  slavery, 
an(i  vice.  But  what  was  the  condition  of  the  Philippines  one  century 
later  (  The  l)arbarians  had  already  been  reduced  to  civil  and  orderly 
life;  idolatry  had  disappeared;  slavery  had  been  abolished;  matrimony 
had  been  sanctified;  thousands  of  children  attended  the  schools,  mag- 
nificent  churches  had  been  erected,  and  1,000,000  inhabitants  had 
received  the  waters  of  baptism  and  practiced  the  Christian  religion, 
just  as  those  born  in  Europe.  In  the  succeeding  century  the  number 
of  Catholics  became  2,000,000,  and  soon  6,000,000. 

This  is  the  work  of  the  Catholic  Church  and  of  the  Catholic  Spanish 
nation,  true  mothers,  the  one  spiritual  and  the  other  temporal,  of  this 
fortunate  colony;  the  most  pious  spirit  of  both  dictating  the  benevo- 
lent disposititions  and  concessions  of  the  Popes  and  of  the  Philip- 
pine episcopate,  and  the  most  magnanimous  and  humanitarian  laws 
of  the  never  sufficiently  praised  code  of  the  Indies,  so  suited  to 
the  capacity  and  so  protective  of  the  rights  of  the  Indians,  that  it 
seems  rather  to  come  from  the  good  heart  of  a  Pontiff  than  from  a 
temporal  monarch — a  true  model  of  Christian  secular  legislation. 
These  two  powers  and  legislations,  ecclesiastical  and  political,  always 
working  with  the  most  admirable  harmony  during  the  first  three  cen- 
turies, were  the  two  agents,  but  in  spirit  one,  of  this  work  of  culture, 
which  has  no  equal  in  the  history  of  colonial  civilization. 

PRESENT     STATE     OF     THE     CATHOLIC     RELIGION     IN     THE     PHILIPPINES. 

PROGRESSIVE    INCREASE    OF    CATHOLICS    IN    THE    PHILIPPINES    UNTIL    1898. 

In  order  to  understand  the  present  state  of  the  Catholic  religion  in 
the  Philippines  (we  refer  to  the  year  1896,  before  the  Tagalo  insur- 
rection) it  would  be  well  to  ymi  before  the  eyes  of  the  reader  the 
growth  of  the  Christian  population  and  the  increase  of  the  faithful 
from  the  time  of  the  arrival  of  the  Spaniards  until  the  present  time. 

The  number  of  inhabitants  which  the  Spaniards  found  on  their 
arrival  in  these  islands  is  not  definitely  known,  but  it  is  estimated  bv 
some  historians  as  less  than  2.000,000,  and  it  would  not  be  imprudent 
to  affirm  that  it  scarcely  reached  1,500,000,  all  of  them  either  idolaters, 
who  admitted  a  plurality  of  gods,  or  Mohammedans,  who,  although 
they  professed,  as  they  still  do,  the  unity  of  God,  did  not  believe,  nor 
do  they  yet  believe,  in  the  divinity  of  "Jesus  Christ,  but  rather  have 
almost  always  been  instructed  from  their  earliest  youth  by  their 
parents  and  teachers  to  hate  Christianity. 

Then  the  Spanish  missionaries  arrived  and  began  the  work  of  evan- 
gelization, at  the  same  time  as  the  humanitarian  undertaking  of  reduc- 
ing them  to  political  life,  because  the  majority  of  the  Indians  and 
Moros  lived  scattered  about  on  the  shores,  fields,  and  in  the  woods, 
forming  little  ranches. 
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What  was  the  result  of  their  apostolic  labors  ?  Let  us  see.  Juan 
Francisco  de  San  Augustin,  chronicler  of  the  Franciscan  missionaries, 
gives  us  the  following: 

General  resume  of  souls,  not  taking  into  account  more  than  the  natives  converted  to  Chris- 
tianity in  all  the  Philippine  archipelago  in  the  year  1735. 

In  142  towns  which  the  clergy  have  in  their  charge  in  all  this  archipelago. .  131,  279 

Shod  Augustinians  (in  more  than  150  towns) 241,  806 

Order  of  San  Domingo   (in  51  towns) : 89,  752 

Society  of  Jesus   (in  80  towns) 170,  000 

Augustinian  Recoletos  (in  105  towns) .' 63, 149 

Barefoot  Franciscans  (in  63  towns) 141, 196 

Total 837, 182 

Father  Delgado,  who  wrote  about  the  j^ear  1750,  gives  almost  the 
same  statistics,  but  adds  these  words: 

I  do  not  doubt  that  the  souls  ministered  to  by  the  secular  and  regular  priests  in  all 
the  islands  of  this  archipelago  exceed  a  million  and  many  thousands  more,  because 
in  the  church  registers  children  under  7  years  are  not  entered  or  enumerated,  and  so 
I  am  depending  on  the  count  which  was  made  a  few  years  ago. 

In  the  work  entitled  "State  of  the  Philippine  Islands,"  written  by- 
Don  Tomas  de  Comyn  in  1820,  and  translated  into  English  b}^  William 
Walton  in  1821,  there  is  an  appendix,  as  follows: 

Recapitulation  of  the  population  of  the  Philippines. 

Indians  of  both  sexes  (Catholics) 2,  395,  687 

Chinese  half-breeds  (Catholics) 119,  719 

Sangleyes,  or  Chinese 7, 000 

Whites 4, 000 

Total  population 2, 526,  406 

Comparison  of  the  total  population  in  1791  and  1810. 


Year  1791. 

Year  1810. 

Increase. 

Indians 

1,582,761 
66,917 

2,395,687 
119, 719 

812, 926 

Half-breeds 

52, 802 

Total 

1, 649, 678 

2, 515, 406 

865,728 

And  he  concludes,  saying: 

The  difference  resulting  from  the  foregoing  comparison,  founded  on  public  docu- 
ments, gives  an  excess  of  52  per  cent  of  increment  in  each  eighteen  years,  and  if  said 
proportion  continues,  the  population  of  the  Philippine  Islands  will  be  doubled  in 
thirty-four  years,  an  increase  which  might  be  considered  incredible  if  we  did  not 
have  an  extraordinary  example  in  Philadelphia,  which  has  doubled  its  population  in 
twenty-eight  years,  as  Buffon  affirms,  on  the  authority  of  Dr.  Franklin. 

This  remark  of  Mr.  Comyn  has  already  been  realized  with  accuracy, 
if  we  hold  to  what  Don  Felipe  del  Pan,  a  studious  newspaper  man  of 
Manila,  assures  us  of  in  his  published  works;  for,  according  to  this 
author,  in  1876  the  population  of  the  Philippines  amounted  to  9,000,000 
individuals. 

Mr.  Ferreiro,  secretary  of  the  Geographic  Society  of  Madrid,  also 
estimated  the  population  of  the  Philippines  in  1887  to  be  approxi- 
mately 9,000,000,  a  figure  which  to  some  appears  to  exceed  the  true 
number. 
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In  a  studv  made  the  last  three  months  of  1894  the  population  of  the 
archipelajyoes  which  were  under  the  general  government  of  the  Philip- 
pines appeared  as  follows: 

Christian  parochial  population - 6,  414,  373 

Refugees 128,  28/ 

Regular  and  secular  clergy o 

Spanish  and  Indian  soldiers 21, 513 

In  asylums - ^^^ 

Criminals ^02 

Chinese  foreigners '4,  504 

White  foreigners 1>  000 

Mohammedans 309,  000 

Heathen 880,000 

Total... 7,832,719 

Finalh^  the  secretary  of  the  archbishopric  of  Manila  offers  us  the 
following  census  with  relation  to  the  Catholics  in  the  Philippine, 
Marianas,  and  Caroline  archipelagoes  in  the  year  1898,  according  to 
the  parochial  registers: 

Number  of  persons  per  dioces:. 

Archbishopric  of  Manila 1,  811,  445 

Bishopriq  of  Cebu 1,  748,  872 

Bishopric  of  Jaro -  - 1,  310,  754 

Bishopric  of  Nueva  Segovia 997, 629 

Bishopric  of  Nueva  Cdceres ,. 691,  298 

Total  number  of  Catholics 6, 559,  998 

To  whom  is  due  this  increase  of  Catholicism  and  this  growth  of  the 
population  of  the  Philippines  in  general  from  the  time  of  the  Spanish 
conquest?  It  is  due  to  the  regular  and  secular  clergy.  Scarcely  any 
importance  can  be  attached  to  the  immigration  into  the  Philippines  in 
the  course  of  years.  The  Chinese  and  the  Europeans,  including  the 
Spaniards  themselves,  may  be  considered,  as  a  general  rule,  birds 
of  passage,  who  come  to  pass  a  few  years  here  and  then  return  to  their 
own  country.  The  Philippine  population  has  increased,  thanks  to  the 
organization  and  good  government  of  the  centers  of  population,  prin- 
cipally established  by  the  action  of  missionaries  at  the  time  of  the  con- 
version to  Christianity  of  the  natives  of  the  evangelized  territories. 
The  secular  power,  even  aided  by  arms,  did  not  attempt  to  create  towns 
of  infidels.  Not  even  the  military  posts  have  become  populous  or 
permanent  towns. 

The  center  of  attraction  and  of  permanence  in  Philippine  towns  has 
always  been,  and  continues  to  ])e,  the  church  and  the  monastery.  The 
parish  priest,  who  is  not  a  bird  of  passage,  is  generally  the  most 
respected  authority,  the  chief  guarantee  of  peace  and  order,  and  the 
most  zealous  guardian  of  morality,  the  undoubted  and  most  important 
cause  of  the  increase  in  the  population  of  any  country.  The  numerous 
and  important  towns,  which  now  have  other  powerful  roots  and  ele- 
ments of  cohesion,  began  and  grew  in  this  way.  Take  away  from 
them,  especially  when  recently  founded  and  young,  the  center  of 
union  of  which  we  have  spoken,  and  it  will  be  seen  how  the  families 
will  separate  and  the  new  citizens  readily  return  to  the  life  of  the 
mountains. 


Plate  VII. 


INTERIOR  OF  CHURCH  AT  TETUAN    iZA.MBOANGA). 
Usual  form  of  Jesuit  missionary  churcli  in  Mindanao. 
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PRESENT   STATE   OF    THE     ARCHBISHOPRIC     OP     MANILA     AND     THE     BISHOPRICS     OF     CEBU, 
.TARO,    NUEVA    CACERES,    AND    NUEVA    SEGOVIA. 

To  shepherd  this  flock  of  6,500,000  Catholics  the  church  of  the 
Philippines  has  an  archbishop  and  four  bishops. 

The  present  archbishop  of  Manila  is  Don  Bernardino  Nozaleda,  of  the 
Order  of  St.  Dominic,  a  wise  and  prudent  prelate,  who  took  possession  of 
his  chair  the  29th  of  October,  1890.  This  archdiocese  has  a  magnifi- 
cent cathedral  and  a  considerable  chapter,  which  in  the  time  of  Span- 
ish dominion  was  composed  of  24  prebendaries.  The  ecclesiastical 
court  has  its  oflices  in  the  archiepiscopal  palace.  The  seminary  of 
the  council  is  a  beautiful  edifice  and  is  governed  by  the  Fathers  of  the 
Congregation  of  St.  Vincent  de  Paul.  It  is  now  closed  on  account  of 
the  state  of  war  which  exists  in  the  country.  The  pious  works  of  the 
miter  before  the  revolution  counted  upon  a  considerable  fund,  and 
they  are  in  charge  of  an  administrator.  The  archbishopric  of  Manila 
has  219  parishes,  2'1  parish  missions,  16  active  missions,  259  parish 
priests  or  missionaries,  and  198  native  clergymen  to  assist  the  parish 
priests. 

The  diocese  of  Cebu  is  ruled  over  by  Don  Fr.  Martin  Garcia  de 
Alcocer,  of  the  Order  of  St.  Francis,  a  most  worthy  prelate  and  very 
much  beloved  by  all  those  in  his  diocese.  He  took  possession  of  his 
diocese  the  11th  of  December,  1886.  In  Cebu  there  is  an  old  cathe- 
dral, and  they  were  building  a  new  one  when  the  revolution  broke  out. 
Besides,  that  city  has  a  conciliar  seminar}^,  in  charge  of  the  Paulist 
Fathers,  and  two  hospitals  dependent  on  the  miter.  The  diocese  hta 
166  parishes,  15  parish  missions,  32  active  missions,  213  parish  priesss 
or  missionaries,  and  125  native  clergymen. 

On  account  of  the  death  of  Father  Leandro  Arrue,  which  occurred 
in  1897,  D.  Fr.  Mauricio  Ferrero,  ex-provincial  of  the  monks  of  the 
Recoletano  Order  of  St.  Augustine,  has  just  been  appointed  bishop  of 
Jaro.  The  bishopric  of  Jaro  has  a  cathedral  church,  which  is  at  the 
same  time  the  parish  church  of  the  city  of  Jaro,  with  the  correspond- 
ing ecclesiastical  court,  and  a  seminary  governed  by  the  Fathers  of  St. 
Vincent  de  Paul.  There  are  in  the  diocese  lii  parishes,  23  parish 
missions,  33  active  missions,  200  parish  priests  or  missionaries,  and  73 
native  clergymen  employed  in  the  parochial  ministry. 

The  diocese  of  Nueva  Caceres  has  for  its  bishop  D.  Fr.  Arsenio  del 
Campo,  of  the  Order  of  St.  Augustine,  w^ho  took  possession  of  his  chair 
the  3d  of  June,  1888.  Although  it  lacks  a  chapter,  as  the  dioceses  of 
Cebu,  Jaro,  and  Nueva  Segovia,  there  is,  nothwithstanding,  in  Nueva 
Cacere  sa  cathedral  church,  ecclesiastical  tribunal,  conciliar  seminary 
in  charge  of  tbe  Paulist  Fathers,  and  a  leper  hospital.  The  bishopric 
of  Nueva  Caceres  has  107  parishes,  17  parish  missions,  124  parish 
priests  or  missionaries,  and  148  native  priests. 

The  present  bishop  of  Nueva  Segovia  is  Don  Fr.  Jose  Heria  Campo- 
manes,  a  monk  of  the  Dominican  Order,  very  well  versed  in  the  Tagalo 
language,  who  previously  had  been  for  many  years  parish  priest  of 
Binondo,  which  parish  he  enriched  with  a  magnificent  cemetery.  He 
took  possession  of  his  chair  on  the  19th  of  June,  1890,  but,  the  revo- 
lution having  broken  out,  he  was  made  a  prisoner,  and  at  the  present 
writing  he  is  still  groaning  under  the  painful  chains  of  captivity,  and 
not  always  treated  as  his  sacred  character,  his  authority,  and  his  per- 
sonal qualifications  merit.     The  diocese  of  Nueva  Segovia  has  110  par- 
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ishes,  26  parish  missions,  35  active  missions,  171  parish  priests  or 
missionaries,  and  181  native  priests.  The  ecclesiastical  court  is  located 
in  Vigan,  where  there  is,  besides,  a  cathedral  church  and  a  conciliar 
seminary,  which  have  been  governed  up  to  the  present  time  by  the 
monks  of  the  Order  of  St.  Augustine. 

STATE    OF    THE    RELIGIOUS    BODIES. 

The  Corporation  of  Augustinian  Fathers  (shod)  had,  before  the  revo- 
lutionai'v  movement,  the  Sne  monastery  and  church  of  San  Augustin  in 
Manila,  those  of  Cebu  and  Guadalupe,  and  the  orphan  asylums  of 
Tambobong  and  Mandaloyan;  and  in  Spain  the  colleges  of  Valladolid, 
of  Palma  de  ^Nlallorca,  and  of  Santa  Maria  de  la  Vid,  with  the  Royal 
Monastery  of  the  Escorial  and  the  hospitium  of  Barcelona,  besides  a 
mission  in  China.     The  total  number  of  monks  was  6-14. 

The  Corporation  of  Kecoletos,  Augustinians,  also  had,  before  the 
war  in  the  Philippines,  a  monastery  and  church  in  Manila,  churches  in 
Cavite,  San  Sebastian,  and  Cebu,  and  the  plantation  house  at  Imus; 
and  in  Spain  the  colleges  of  Monteagudo,  of  Marcilla,  and  of  San  Millan 
de  la  Cogulla,  the  number  of  monks  being  522. 

The  monks  of  the  Order  of  St.  Francis  have  in  the  Philippines 
their  monastery  and  church  in  Manila,  and  that  of  San  Francisco  del 
Monte,  the  Hospital  of  St.  Lazarus,  the  church  of  the  Venerable 
Third  Ordei-  of  Sampaloc,  the  almshouse  of  San  Pascual  Baylon,  the 
infirmary  of  Santa  Cruz  de  la  Laguna,  a  leper  hospital  in  Camarines, 
the  college  of  Guinobatan,  and  the  monastery  of  Santa  Clara;  and  in 
Spain  the  colleges  of  Pastrana,  Consuegra,  Arenas  de  San  Pedro, 
Puebla  de  Montalban,  Almagro  and  Belmonte,  with  a  residence  in 
Madrid,  and  besides  a  college  in  Rome.  The  total  number  of  monks 
is  475  and  of  nuns  84. 

The  monks  of  the  Order  of  St.  Dominic,  besides  the  missions  in 
China  and  Formosa,  have  in  Manila  the  convent  and  church  of  San 
Domingo,  the  university  of  San  Tornas,  the  college  of  San  Tomas, 
that  of  San  Jose,  and  that  of  San  Juan  de  Letran,  the  college  of  San 
Alberto  Magno  in  Dagupan,  the  vicarage  of  San  eluan  del  Monte, 
and  of  San  Telmo  in  Cavite,  the  nunnery  of  Santa  Catalina  de  Sena 
in  Manila  for  girls,  that  of  Our  Lady  of  the  Rosary  in  Singayen, 
that  of  Santa  Imelda  in  Tuguegarao,  and  that  of  Our  Lady  of  the 
Rosary  in  Vigan,  also  for  the  education  of  girls;  and  in  Spain  the 
two  colleges  of  San  Domingo  de  Ocana  and  San  Tomas  de  Xvila,  with 
a  total  number  of  528  monks. 

The  missionaries  of  the  Society  of  Jesus  have  in  Manila  a  central 
mission  house  and  municipal  school,  the  normal  school,  and  a  meteoro- 
logical observatory,  and  they  administer  37  missions,  with  265  stations 
or  .settlements  of  converts  in  Mindanao,  Basilan,  and  Jolo.  The  total 
number  of  Jesuits  resident  in  the  Philippines  was  only  164,  but  the 
province  of  Aragon,  to  which  the  mission  belongs,  has  several  pre- 
pai-atory  houses,  colleges,  and  residences  in  Spain  besides  those  it 
supports  in  South  America. 

The  fathers  of  the  Mission  of  San  Vicente  de  Paul  have  the  house 
of  San  Marcelino  in  Manila  and  the  conciliar  seminary  of  that  city, 
with  also  those  of  Cebu,  Jaro,  and  Nueva  Caceres. 

The  Capuchin  missionaries  have  the  church  and  mission  house  in 
Manila,  the  mission  of  Jap  in  the  Western  Carolines,  that  of  Palaos, 
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that  of  Panapa,  in  the  Eastern  Carolines,  and  the  procuration  of  Mad- 
rid, the  total  number  of  monks  being  3G. 

The  Benedictine  missionaries  occupy  the  Central  Mission  House  in 
Manilla,  the  missions  of  Tag-anaan,  Cantilan,  Gigaquit,  Cabuntog, 
Numancia,  and  Dinagat  in  Mindanao,  and  a  college  of  missionaries  in 
Montserrat  (Spain).     Those  resident  in  these  islands  number  14. 

In  conclusion,  there  are  in  the  Philippines,  besides  thenionks,  sev- 
eral nunneries  dedicated,  some  to  contemplation,  such  as  those  of  Santa 
Clara;  others  to  education,  such  as  those  of  Asuncion,  the  Dominicans, 
and  the  nuns  of  the  Society'  of  Jesus;  and,  finally,  others  to  the  prac- 
tice of  charity,  such  as  the  Sisters  of  Charity  or  of  St.  Vincent  de 
Paul,  who  haye  in  their  charge  the  hospitals,  although  they  also  deyote 
themselyes  with  great  success  to  the  instruction  of  girls  in  the  colleges 
of  Concordia,  Santa  Isabel,  Santa  Rosa,  Escuela  Municipal,  Looban, 
Hospicio,  San  Jose  in  Jaro,  and  Santa  Isabel  in  Nueye  Caceres. 

RELIGIOrS    SPIRIT    OF    THE    COIXTRV. 

After  this  superficial  account  of  religious  statistics,  we  can  not  resist 
the  desire  to  set  forth,  although  yery  briefl3%  what  is  at  present  and 
in  reality  the  character  or  qualities  of  the  religious  spirit  reigning  in 
this  country,  which  owes  all  that  it  is,  aside  from  purely  natural 
elements,  to  the  Catholic  ciyilization  of  Spain.  Moreover,  the  point  is 
very  pertinent  to  the  subject. 

It  is  indisputable  from  the  ver}"  beginning  that  the  native  masses 
who  have  received  the  direct  influence  of  the  Spanish  ciyilization  are 
wholly  Catholic.  The  infidel  natives  are  still  barbarous  or  semi- 
barbarous:  and  the  Moros,  besides  lacking  the  ciyilization  of  the 
Christian  Indians,  onlj^  retain  of  merely  external  Mohammedanism 
their  innate  pride  and  treachery,  and  a  few  fomialities  known  and 
practiced  by  a  very  small  number  of  their  race.  Those  in  the  Philip- 
pines who  profess,  or  are  said  to  profess,  any  other  positive  religion, 
and  especially  Christian  distinct  from  Catholic,  are  not  found  except 
among  the  foreign  element.  Therefore,  Catholicism  is  the  religion, 
not  only  of  the  majority,  but  of  all  the  civilized  Filipinos. 

It  is  also  certain  that  the  Filipinos  are  sincere  Catholics.  Their 
religion  suits  them  and  is  agreeable  to  them;  they  practice  it  volun- 
tarily; they  profess  it  without  objection,  openly  and  publicly.  The 
most  remote  suspicion  that  Catholicism  is  not  the  true  religion,  and  the 
only  one  capable  of  insuring  temporal  and  eternal  felicit}',  is  far  from 
their  minds.  All  these  Indians  are  in  themselyes  docile  to  the  teach- 
ings and  admonitions  of  their  parish  priests  and  spiritual  fathers;  many 
good  people  readil}^  and  frequently  partake  of  the  holy  sacraments, 
and  that  many  others  eithar  do  not  come,  or  do  not  come  so  frequently, 
must  be  attributed  to  neglect,  to  carelessness,  or  to  real  impediments, 
but  never  to  aversion.  The  ceremonies  and  the  solemnity  of  the  wor- 
ship attract  them  extraordinarih',  as  do  also  the  popular  Catholic 
exhibitions  of  great  feasts  and  processions.  They  show,  without  any 
objection,  but  rather  with  much  pleasure,  the  pious  objects  and  insig- 
nia of  any  pious  devotion  or  association  to  which  they  belong,  and  in 
many  places  the  women  use  the  scapular  or  the  rosary  around  their 
necks  as  a  part  or  complement  of  their  costume.  It  may  be  said  that 
there  is  not  a  house  or  family,  no  matter  how  poor,  which  does  not 
have  an  altar  or  domestic  orator}-.     Among  the  Filipino  people  there 
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may  be  careless,  vicious  Christians,  and  those  scandalous  for  their  bad 
habits,  and  even  those  ignorant  of  the  essentials  of  their  religion;  but 
there  are  no  unbelievers  or  impious  ones,  unless  there  are  some,  in 
number  relatively  insignificant,  who  have  gone  to  foreign  countries 
and  become  vicious,  and  have  afterwards  returned  to  the  country;  and 
even  these  have  taken  good  care  not  to  show  it  until  now,  because  of 
a  certiiin  remnant  of  shame,  unless  among  irreligious  or  sectarian  com- 
panions. Finally,  the  three  orders,  confraternities,  pious  associations, 
and  old  and  new  devotions  have  always  had  in  the  Philippines  a  great 
number  of  inscribed,  and  even  faithful  and  fervent,  affiliated  members. 

The  Catholic  religion,  always  holy  and  sanctifying,  works  in  its 
subjects  who  embrace  it  according  to  the  natural  or  acquired  dispo- 
sition of  the  same.  So  that  the  defects  of  character  of  the  Indians, 
although  they  are  frequently  lessened,  thanks  to  the  religion  which 
they  profess,  hardly  disappear  wholly,  and  even  influence  the  private 
life  and  religious  character  of  the  natives.  Therefore,  because  they 
are  more  superficial  and  more  impressed  with  novelties  than  other 
races,  they  perhaps  might  be  less  constant  in  their  Catholic  practices, 
sentiments,  and  convictions,  and  they  would  more  readily  than  others 
feel  the  evil  influences  of  false  doctrines  and  worships  if  they  should 
experience  them.  They  are  prone  to  superstition,  on  account  of 
ancient  bad  habits,  on  account  of  the  proximity  and  intercourse  with 
those  still  infidels,  and  on  account  of  their  puerile  imagination  and 
their  natural  love  of  externals. 

This  we  understand  to  be,  in  broad  lines,  the  religious  character  of 
the  Indians  of  the  Philippines. 

Now  read  what  has  been  said  recently  on  this  same  subject  by  another 
eye-witness,  with  whom  we  agree  almost  entirely. 

Mr.  Peyton,  Protestant  bishop,  in  a  meeting  of  Protestant  bishops 
of  the  Episcopal  Church,  held  in  St.  Louis  last  October,  said,  speak- 
ing of  Catholicism  in  the  Philippines  : 

I  found  in  all  the  towns  a  magnificent  church.  I  attended  mass  several  times,  and 
the  churches  were  always  full  of  natives,  even  under  unfavorable  circumstances,  on 
account  of  the  military  occupation.  There  are  almost  no  seats  in  these  churches, 
the  services  lasting  from  an  hour  to  an  hour  and  a  half.  Never  in  my  life  have  I 
observed  more  evident  signs  of  deep  devotion  than  those  I  witnessed  there — the 
men  kneeling  or  prostrated  before  the  altar  and  the  women  on  their  knees  or  seated 
on  the  floor.  Nobody  left  the  church  during  the  services  nor  spoke  to  anyone. 
There  is  no  sectarian  spirit  there.  All  have  been  instructed  in  the  creed,  in  prayer, 
in  the  ten  commandments,  and  in  the  catechism.  All  have  been  baptized  in 
infancy.^  I  do  not  know  that  there  exists  in  the  world  a  people  as  pure,  as  moral, 
and  as  devout  as  the  Filipino  people. 

THIS    CiRANTEl),    WOULD    FREEDOM    OF    RELIGIONS    BE    ADVISABLE    IN    THE    PHILIPPINES? 

Therefore,  religion — and,  consequently,  morality — being  so  universal 
in  the  Philippines,  would  it  be  advisable  to  introduce  liberty  of  relig- 
ious worship  ill  this  country?  If  by  freedom  of  religion  is  understood 
religious  tolerance  in  fact,  bjMdrtue  of  which  no  one  can  be  compelled 
to  profess  Catholicism,  or  be  persecuted  for  not  being  a  Catholic,  but 
each  individual  may  privately  profess  the  religion  which  suits  him 
best,  then  this  liberty  has  always  existed  in  the  Philippines;  and  no 
Filipino  or  foreigner  has  ever  been  forced  to  embrace  the  Catholic 

^It  must  be  understood  that  this  is  outside  of  living  missions,  in  more  or  less  ancient 
Christian  communities  and  towns. 
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religion.  But  if  by  libertj'  of  religions  is  understood  the  granting 
to  all  religions — for  example,  the  worship  of  Confucius,  or  of  Moham- 
med— and  to  all  the  Protestant  sects  equal  rights  to  open  schools,  erect 
churches,  create  parishes,  have  processions  and  public  ceremonies, 
with  the  Catholic  Church,  we  believe  that  it  would  not  onl}'  not  be  advis- 
able, but  it  would  be  a  lamentable  measure  for  any  government  which 
may  rule  the  destinies  of  the  Filipinos.  In  fact,  if  this  Government 
should  concede  this  liberty  of  religions,  it  will  make  itself  hateful  to 
6,500,000  of  Filipino  Catholics;  because,  although  said  Government 
may  not  profess  any  religion,  the  Filipino  people  would  hold  it 
responsible  for  all  the  consequences  of  this  measure,  and  so  it  could 
not  be  regarded  favorably  by  these  6,500,000  Catholics.  They  are 
fully  convinced  that  their  religion  is  the  only  true  one,  the  only  one 
by  which  man  can  be  saved;  and  if  any  government  should  try  to 
deprive  them  of  this  religion,  which  is  their  most  precious  jewel  and 
the  richest  inheritance  that  they  have  received  from  their  superiors, 
although  it  may  not  be  more  than  permitting  Protestant  or  heterodox 
propagandism  publicly  and  boldly,  then  they  could  not  help  complain- 
ing, and  disturbance  of  public  order  might  even  result  from  it,  with 
all  the  fury  and  all  the  disasters,  which,  as  is  well  known,  this  kind 
of  war  usualh"  entails. 

Two  serious  difficulties  may  oppose  the  rights  of  Catholicism  in  the 
Philippines.  The  first  is  the  Americans  who  are  now  governing  here, 
and  the  second  is  the  Filipinos  themselves.  The  Americans  enjoy  in 
America  the  most  complete  religious  liberty.  Why,  then,  should  they 
not  enjoy  the  same  liberty  on  moving  to  the  Philippines?  We  answer 
that  each  citizen  should  conform  to  the  laws  of  the  country  where  he 
lives.  The  Chinese  enjoyed  the  most  complete  liberty  to  erect  temples 
to  Buddha  or  to  Confucius;  but  for  three  centuries  they  have  not  had 
I  such  liberty  in  Manila.  On  the  other  hand,  no  Chinese  has  been 
obliged  to  become  a  Catholic;  and.  we  may  say  more,  no  Chinese  has 
needed  to  make  a  show  of  his  religion  in  order  to  trade,  become  rich. 
Land  return  to  die  in  China.  The  same  may  be  said  of  Englishmen  and 
Americans.  If,  in  the  Philippines,  for  the  good  order  and  government 
[of  6,500,000  Catholics,  besides  which  there  are  only  1,500,000  inhab- 
iitants,  idolaters  and  Mohammedans,  who  are  still  to  be  civilized,  it  is 
necessary  not  to  permit  nor  to  encourage  liberty  of  religions,  the 
!  government  which  rules  the  destinies  of  these  islands  should  legislate 
■in  this  direction,  for  the  laws  should  be  adapted  to  the  necessities  of 
I  the  majority  of  the  citizens.  .  And  Americans  themselves  who  make 
their  residence  here  should  accommodate  themselves  to  this  law,  with- 
,  out  any  temporal  or  spiritual  injury  resulting  to  them  from  it,  because, 
Iprivateh",  they  could  profess  the  religion  which  their  conscience  dic- 
,  tates  to  them  to  be  the  true  one.  The  English  in  Malta  do  this,  where 
the  Catholic  religion  flourishes;  and,  although  the  island  is  very  small, 
there  are  more  than  2,000  Italian  Catholic  priests  there,  better  satis- 
fied and  content  to  live  under  the  English  Government  than  under  the 
Italian  Government. 

The  other  difficulty  against  the  Catholicism  of  the  Filipinos  arises 
from  the  Filipino  rebels  themselves,  who  in  their  congress  at  Malolos 
proclaimed  liberty  of  religions  and  separation  of  church  and  state. 
Why,  then,  should  not  this  religious  liberty  be  granted  to  the  Fili- 
pinos if  they  themselves  demand  it?  We  answer  that  they  also  ask 
for  independence.     Will  the  Americans,  therefore,  give  it  to  them? 
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The  majority  of  the  Philippine  in.surgents  were  addicted  to  Masonry. 
Thev  had  aore(>d  a  long  time  ago  to  work  for  the  expulsion  of  the 
friars,  aiul  drunken  with  the  wine  of  lil)ertv  they  asked  for  all  liberties, 
including-  religious  freedom.  These  revolutionists,  who  have  abjured 
Catholicism,  how  many  are  they?  They  do  not  exceed  two  dozen. 
For  them  the  law  of  religious  liberty  is  unnecessary,  because  they  do 
not  profess  any.  The  Filipino  people,  that  is  to  say,  the  6,500,000 
Catholics  inscribed  in  the  parochial  registers — these  do  not  ask  for  nor 
want  religious  lil)erty,  nor  the  separation  of  the  church  and  state; 
these  are  content  with  their  Catholicism,  and  they  do  not  desire  any- 
thing more,  nor  would  they  sutler  their  government  to  overthrow  the 
Catholic  unitj'. 

This  we  have  heard  from  qualified  and  accredited  defenders  of  Phil- 
ippine independence,  who  even  deny  that  the  Malolos  platform  was 
the  true  expression  of  the  will  of  that  congress;  that  on  the  contrary 
it  was  far  from  being  the  total  and  proper  representation  of  the  Fili- 
pino people.  This  people  have  a  horror  of  heresies  and  of  all  reli- 
gious disturbances.  Whoever  should  introduce  them  would  conmiit  an 
offense.  Therefore  it  is  demonstrated  that  religious  liberty  in  the 
Philippines  is  not  only  not  advisable  but  adverse  to  the  public  peace. 

In  conclusion,  if  it  be  said  that  as  regards  the  state  of  religion  in 
the  Philippines  there  are  points  of  public  interest  which  demand  some 
reform,  we  shall  not  deny  it;  but  the  church  has  the  desire  and  the 
means  to  remedy  these  supposed  or  recognized  evils.  If  b}'  chance 
she  does  not  remedy  them  because  she  is  ignorant  of  them,  then  any- 
one interested  may  make  them  known,  and  the  government  of  the 
country  sooner  than  anybody  else.  On  the  other  hand,  this  subject 
has  nothing  to  do  with  religious  libert}-. 
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PROLOGUE. 


The  state  of  the  weather  and  the  different  changes  which  it  under- 
goes, due  to  the  annual,  daily,  and  hourly  variations  of  the  different 
meteorological  elements  (that  is  to  say,  to  the  temperature,  atmos- 
pheric pressure,  nebulosity,  water  precipitations,  and  the  direction 
and  force  of  the  winds,  etc.)  constitute  the  climate  of  a  country. 

The  importance  and  utility  of  a  perfect  climatic  knowledge  are  well- 
known  to  all,  as  well  as  the  methods  generall}^  adopted  by  meteorolo- 
gists to  obtain  with  ease  most  satisfactory  results  in  this  branch  of 
meteorology.  But  referring  in  particular  to  the  climate  of  these 
islands,  it  is  to  be  said  that  the  incidents  which  have  developed  in  the 
last  few  years  have  excited  most  powerfully  the  anxiety  of  foreign 
nations,  and  especial^  of  the  United  States,  to  more  fully  learn  their 
climatic  conditions,  as  is  proved  b}^  the  many  requests  made  of  this 
observatory,  and  which  we  have  tried  to  acknowledge  with  the  most 
copious  meteorological  data — data  which  at  all  times  has  been  most 
acceptable,  and  is  particularly  so  at  the  present  time. 

On  this  account  the  idea  occurred  to  us  to  write  a  memoir  or  treatise 
on  the  *" Climatolog}^  of  the  Philippine  Archipelago."  We  could  not 
help  acknowledging  its  importance  and  the  great  opportuneness  of  the 
work,  the  more  so  since  Spanish  rule  having  ceased  in  these  islands,  it 
would  serve  to  prove  in  the  most  evident  manner  the  beneficial  results 
obtained  in  this  observatory  after  so  many  years  of  hard  work,  thanks 
to  the  protection  given  it  by  the  Government  of  Spain,  which  in  1884 
declared  it  an  official  institution  of  the  State. 

We  could  not  help  but  see  the  grave  obstacles  that  would  be  encoun- 
tered in  the  consummation  of  this  difficult  task,  which  we  had  to  com- 
plete in  a  limited  period  of  time.  Yet  the  motives  which  encouraged 
us  in  our  work  were  so  great  and  powerful  that  we  decided,  with  the 
help  of  God,  to  undertake  it,  desirous  of  obtaining  the  best  possible 
results  from  whatever  data  and  observations  were  at  our  command. 
We  have  to  acknowledge,  however,  that  we  had  to  do  without  many 
of  them,  and  they  may  serve  later  for  a  more  complete  work  on  this 
subject. 

The  present  work  is  divided  into  nine  chapters.  After  a  brief  his- 
torical synopsis  of  the  meteorological  department  of  this  observatory 
we  give  proper  attention  to  atmospheric  pressure,  the  temperature  of 
the  air,  hygrometry,  and  aqueous  precipitation,  all  of  which  comprise 
the  first  five  chapters.  We  give  the  next  two  chapters  to  the  discus- 
sion of  the  winds  and  atmospheric  currents.  In  the  eighth  chapter 
we  dwell  on  the  most  prominent  or  salient  points  of  cyclones  from  the 
Far  East,  and  we  close  the  ninth  chapter  with  some  details  of  the  hurri- 
canes in  Manila  in  recent  years. 
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In  addition  to  a  lar^e  number  of  illustrations  112  tables  accompany 
this  treatise,  in  the  compilation  of  which  we  have  relied  on  skillful 
calculators  attached  to  the  observatory,  all  of  whom,  and  especially 
Mr.  Alejandro  Amareta  and  ]Mr.  Leopoldo  Areopagita,  are  entitled  to 
our  gratitude  for  their  aetivit}^  and  earnestness  in  helping  us  with  the 
many  calculations  in  the  tables  mentioned. 

"We  hope  that  our  humble  work,  though  deficient  and  incomplete, 
will  be  well  received  by  all  those  accustomed  to  the  study  of  meteorol- 
ogy, not  on  account  of  the  manner  in  which  it  has  been  done,  but  on 
account  of  the  great  importance  the  work  itself  embodies. 

Observatory  of  Manila,  December  8,  1899. 
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BRIEF  HISTORICAL  ACCOIIIS^T   OF   THE   METEOROIjOGICAL 
DEPARTMENT,  MANILA  OBSERVATORY,  1865-1899. 

I._FOUNDATI0N   xVND   EARLY   PROGRESS   OF   THE   METEOROLOGICAL 
DEPARTMENT,  1865-1884. 

FOUNDATION. 

The  history  of  the  meteorological  department  of  the  Manila  Observ- 
atory dates  from  the  foundation  of  the  said  observ^atory  in  1865;  for 
the  only  object  which  its  founders  had  in  the  beginning,  and  especially 
Father  Faura,  was  to  devote  himself  to  the  study  of  meteorology,  and 
to  try  to  discover  the  laws  governing  the  typhoons  which  so  frequently 
visit  these  islands,  in  order  to  be  able  to  give  notice  of  them  several 
days  in  advance,  and  prevent  as  much  as  possible  their  disastrous 
effects.  The  other  departments — seismic,  magnetic,  and  astronomic, 
which  this  observatory  also  now  embraces  and  which  are  endowed  with 
good^  collections  of  direct  and  registering  apparatus — were  created 
many  years  after.  Their  creation  is  due  to  the  great  development  which 
theestablishment  was  acquiring,  patronized,  as  it  was,  first  by  private 
citizens,  mainly  mariners  and  merchants,  residents  of  these  islands, 
■  and  afterwards  ])y  the  Spanish  Government  itself,  which  gave  it  an 
official  character.  Thus  it  was  provided  with  an  adequate  faculty  and 
sufficient  means  to  extend  its  sphere  of  action  and  place  itself  on  the 
level  of  the  best  observatories  in  the  Far  East. 

FIRST    INSTRUMENTS    AND    PUBLICATIONS. 

From  1865  to  1869,  Father  Faura  did  not  have  other  means  than  a 
few  absolutely  necessary  instruments  for  the  observation  of  the  prin- 
cipal meteorologic  elements;  instruments  which  were  put  at  his  dis- 
posal by  the  Ataneo  Municipal,  a  school  carried  on  by  the  fathers  of 
the  Society  of  Jesus,  with  which  the  observatory  was  connected  until 
shortly  after  it  was  declared  official. 

Notwithstanding,  in  these  first  five  years,  they  were  able  to  pul)lish 
a  monthly  sheet,  and  another  annual  report  illustrated  with  various 
curves  and  lithographic  figures,  in  which  the  results  obtained  in  the 
observations  of  each  month  were  given  to  the  public,  the  measure- 
ments, monthly  and  annual,  of  atmospheric  pressure,  temperature,  etc., 
and  a  short  sketch  of  the  principal  atmospheric  perturbations  that 
occurred  during  the  year. 
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ACQUISITION     OF    NEW   METEOROLOGICAL     APPARATUS — MONTHLY 

BULLETIN. 

In  1870,  the  observatory,  having  acquired  the  universal  meteoro-- 
graph  of  Father  Secohi,  which  gave  its  inventor  such  fame  in  the  Expo- 
osition  of  Paris  in  1867.  began  to  publish  regularl}^  a  monthly  bulletin, 
which  has  l)een  gradually  perfected  as  the  best  means  for  carrying  on 
these  works,  undertaken  solely  for  the  glory  of  God,  the  love  of  science, 
and  the  good  of  humanity.  In  addition  to  the  large  meteorograph, 
and  at  the  expense  of  several  private  citizens,  who  regarded  the  work 
of  the  Jesuit  Fathers  with  enthusiasm,  this  observatory  obtained 
several  other  apparatus  of  direct  observation,  all  of  which  had  been 
previously  corrected  and  compared  with  the  normal  instruments  of  the 
celebrated  observatoiy  of  Montsouris. 

FIRST   ANNOUNCEMENTS   OF   TYPHOONS    IN    THE    PHILIPPINES. 

After  some  years  of  absence,  during  which  various  fathers,  who  were 
at  the  same  time  professors  of  the  Ataneo  Municipal,  were  at  the  head 
of  the  observatory,  Father  Faura  returned  to  these  islands  as  enthusi- 
astic as  ever  for  meteorology,  and  more  so  now  that  he  had  had  an 
opportunity  to  visit  the  principal  observatories  of  Europe.  With  the 
experience  he  had  acquired  during  the  first  years  of  his  residence  in 
the  Philippines  he  already  saw  not  far  distant  the  day  when  he  could 
give  notice  in  advance  of  the  typhoons,  and  thus  render  incalculable 
service  to  all  the  inhabitants  of  these  islands,  and  especially  to  mari- 
time and  commercial  companies  who,  on  different  occasions,  have  given 
unequivocal  proof  of  their  gratitude. 

In  effect.  Father  Faura  returned  to  Manila  in  August,  1878,  and  the 
following  year  he  had  the  honor  of  being  the  first  person  in  the  Far 
East  to  predict  the  existence  and  duration  and  determine  the  probable 
course  of  the  cyclones — known  in  the  China  Sea  by  the  name  of 
typhoons,  and  b}^  that  of  baguios  in  the  Philippines.  The  first  announce- 
ment of  a  typhoon  was  given  by  him  the  7th  of  July,  1879,  indicating 
that  its  vortex  would  pass  through  the  provinces  of  northern  Luzon. 
The  sad  news  of  the  destruction  caused  by  the  passage  of  the  cyclone 
in  the  provinces  of  Isabela  and  Cagayan  de  Luzon  soon  confirmed  the 
truth  of  that  announcement. 

The  18th  of  November  of  the  same  year  Father  Faura  announced  a 
second  cyclone,  this  one  to  be  feared  in  Manila  itself.  The  alarm 
caused  by  such  a  prediction  is  indescribable.  The  captain  of  the  port, 
Don  Alejandro  de  Churruca,  gave  orders  that  no  ship  should  leave  port. 
The  governor-general  sent  a  messenger  to  Father  Faura  begging  him 
to  tell  him  what  he  had  observed,  which  the  father  answered  by  simph'^ 
confirming  his  announcement  and  adding  that  he  thought  it  would  be 
advisable  to  take  precautions.  Though  there  were  those  who  contra- 
dicted these  predictions,  proper  precautions  were  nevertheless  taken, 
and,  thanks  to  this,  the  damages  were  greatly  lessened.  The  storm 
broke  with  force  in  the  capital  at  midday,  November  20.  In  the 
ports  where  for  lack  of  telegraphic  communication  the  notices  could 
not  arrive  in  time,  the  destructive  effects  of  the  hurricane  were  very 
great,  -12  ships  being  lost  in  South  Luzon  and  many  persons  killed. 

We  have  stopped  to  give  an  account  of  this  fact,  because  the  accuracy 
of  Father  Faura  in  these  first  storm  predictions  was  the  chief  reason 
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why  from  that  time  on  the  announcements  from  this  observatory  have 
been  regarded  as  worth}"  of  consideration  and  have  been  held  in  great 
esteem. 

FIRST  NOTICES  OF  TYPHOONS  SENT  TO  HONGKONG  BY  THE  MANILA 
OBSERVATORY — NEW^  PUBLICATIONS — THE  BAROMETER  OF  FATHER 
FAURA. 

In  the  year  1880,  as  soon  as  the  cable  connected  these  islands  with 
the  neighboring  colony  of  Hongkong,  the  requests  from  there  by 
mariners  and  merchants  for  notices  of  typhoons  from  the  observatory 
of  Manila  were  so  many  that  the  government  of  the  Philippines  was 
obliged  to  accede  to  the  petitions.  Thus  Father  Faura  soon  saw  with 
satisfaction  that  the  fruit  of  his  labors  was  being  extended  outside  the 
archipelago.  Stimulated  by  these  results,  he  not  onl}^  wrote  several 
articles  on  storms,  tracing  the  course  of  their  trajectories,  but  in  1881 
he  published  the  well-known  pamphlet  entitled  Precursory  Storm 
Signals  in  the  Philippines.  He  went  on  perfecting  his  barometer,  now 
so  celebrated  and  popular,  intended  to  foretell  the  w^eather  in  the  Phil- 
ippines. In  1886  he  offered  it  to  the  public  and  it  has  alwa3's  been 
considered  since  that  time  by  all  who  navigate  these  seas  as  the  best 
guaranty  of  their  safety. 

II.— OFFICIAL    APPOINTMENT    AND    SUBSEQUENT    DEVELOPMENT    OF 
THE  METEOROLOGICAL  DEPARTMENT,  1884-1899. 

OFFICIAL   APPOINTMENT. 

The  happy  announcements  of  Father  Faura  suggested  to  many 
private  citizens,  to  the  press,  and  finally  to  the  authorities  of  Manila 
the  idea  that  the  observatory  of  the  Ateneo  Municipal,  which  con- 
tinued w^orking  as  a  private  meteorological  station,  should  be  declared 
official  and  subsidized  by  the  State  and  converted  into  a  central  station 
for  a  network  of  secondary  stations,  which  shoukl  constitute  the  most 
complete  meteorological  service  possible.  To  this  end  a  committee 
was  formed  which,  after  several  sessions  (the  minutes  of  which  are 
in  the  archives  of  this  observatory),  decided  to  organize  a  meteoro- 
logical service  in  all  the  archipelago,  dependent  in  all  respects  on  the 
oljservatory  of  the  Ateneo  Municipal,  which  in  future  should  be  called 
the  Meteorological  Observatory  of  Manila,  and  should  be  in  charge  of 
its  first  founders,  the  fathers  of  the  Society  of  Jesus. 

With  this  object  a  memorial  was  presented  to  His  Majesty's  Gov- 
ernment in  Madrid,  which  issued,  on  the  28th  of  April,  1884,  a  royal 
order  bj"  which  the  observatory  was  declared  an  official  State  institu- 
tion, supported  by  it,  and  the  meteorological  service  of  the  island  of 
Luzon  was  created,  the  way  being  left  open  to  extend  it  to  the  other 
islands  when,  in  the  course  of  time,  they  should  be  united  b}^  cable  to 
the  capital  of  the  archipelago. 

REMOVAL   OF    THE    OBSERVATORY    TO   THE    NEW   BUILDING    IT   NOW" 

OCCUPIES. 

With  this  a  new  era  for  the  Manila  observatory  began,  which  two 
years  later  was  transferred  to  the  magnificent  building,  surrounded 
with  spacious  gardens,  which  it  now  occupies,  and  where  the  different 
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departments  we  uientioned  in  the  beginning  were  soon  organized. 
Limiting  ourselves  to  the  meteorological  department,  we  shall  briefly 
review  here  what  has  been  accomplished  in  it  from  that  time  until  the 
present  year.  189!>. 

CREATION    OF   THE    METEOROLOGICAL    SERVICE    OF   LUZON. 

The  meteorological  service  granted  by  the  Government  of  His 
Majesty  was  at  once  established  in  Luzon,  fourteen  substations  being 
created,  conveniently  located  in  the  center  and  on  the  eastern  and 
western  coasts  of  the  island.  All  of  them  were  supplied  with  a  good 
set  of  meteorological  apparatus  and  with  ''regulations  and  practical 
instruction,''  which  were  dictated  by  the  director  of  the  observatory 
for  their  good  use  and  management.  The  daily  observations  taken  in 
each  one  of  these  stations  began  to  be  published  in  the  monthlj-^  bulle- 
tin of  the  observatory  in  the  year  1885. 

MUTUAL  EXCHANGE  OF  OBSERVATIONS  BETWEEN  MANILA  ARD  JAPAN. 
ANNOUNCEMENTS  OF  TYPHOONS  SENT  TO  THAT  EMPIRE  FROM  THE 
OBSERVATORY   OF   MANILA. 

In  1890,  at  the  instance  of  his  excellency  the  minister  of  foreign 
affairs  of  the  Japanese  Empire,  a  mutual  exchange  of  observations 
was  established  between  our  observatory  and  the  Central  Observa- 
tory of  Tokyo,  to  which  were  also  sent  after  that  time  announcements 
of  typhoons  which,  as  we  have  alread}'  said,  were  sent  to  the  coast  of 
China  from  the  year  1880. 

THE  OBSERVATORY  TAKES  PART  IN  THE  METEOROLOGICAL  CONGRESS   OP 
THE    CHICAGO    EXPOSITION. 

At  the  end  of  1892  Father  Miguel  Saderra  Mata,  who  was  then 
director  of  the  observatory  of  Manila,  was  officially  invited  to  take 
part  in  the  meteorological  congress  of  the  Chicago  Exposition.  This 
invitation  being  accepted.  Fathers  Faura  and  Algue  were  commis- 
sioned for  this  purpose  at  the  expense  and  in  representation  of  the 
Government  of  Spain.  On  their  return  from  their  scientific  mission 
they  published  in  Spanish,  in  proof  of  their  gratitude  to  the  Spanish 
nation,  which  they  had  had  the  honor  of  representing  in  that  congress, 
an  interesting  memorial  entitled  Meteorology  in  the  Columbian  Expo- 
sition of  Chicago.  Father  Miguel  Saderra.  who,  on  account  of  his 
office,  could  not  attend  the  congress  personally,  contributed,  however, 
a  memorial  on  Whirlwinds  in  the  Philippines. 

THE   OBSERVATORY   COOPERATES   IN   THE    INTERNATIONAL   WORK   OF 
MEASUREMENT   OF    CLOUDS,    1896-97. 

Under  date  of  May  6,  1895,  an  official  communication  was  received 
from  Mr.  Robert  H.  Scott,  secretary  of  the  international  meteorological 
committee,  inviting  the  director  of  this  observatory  to  cooperate  in 
the  international  work  of  measuring  clouds  for  a  period  of  one  whole 
year,  beginning  May  1,  1896.^ 

^  Later  the  period  of  observation  was  prolonged  till  August  1,  1897. 
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The  invitation  was  accepted,  and  in  consequence  the  observatory  of 
Manila  is  the  only  one  in  the  Far  East  which  can  be  counted  among 
the  sixteen  central  observatories  of  different  nations  which  took  part 
in  a  scientific  enterprise  of  such  interest  for  the  study  of  meteorology. 

Without  loss  of  time  Mr.  O.  Gunther  was  ordered  to  construct  two 
phototheodolites  exactly  like  those  constructed  by  the  same  man  for 
the  Centra]  Observatory  of  German}',  Potsdam,  which  could  not  pos- 
sibly reach  Manila  before  the  end  of  May,  1890. 

The  photographic  observations  began  with  regularity  on  the  1st  of 
June  of  said  year,  under  the  direction  of  Father  Jose  Algue,  then  sub- 
director  and  now  director  of  the  observatory,  who  published  last  year 
the  result  of  his  investigations  in  a  valuable  work  which  has  for  its 
title  "The  Clouds  in  the  Philippine  Archipelago.  Collaboration  of 
the  International  Work  of  Cloud  Measurement.  June  1, 1896,  to  July 
31.  1897."' 

PUBLICATION    OF   THE    WORK    "bAGUIOS,"    OR   PHILIPPINE    CYCLONES. 
FATHER   ALGUE's   BAROCYCLONOMETER. 

In  the  year  1897  the  same  Father  Algue  published  the  well-written 
work  "Baguios,"  or  "Philippine  C^yclones,"  so  coveted  by  mariners, 
and  which  is  at  present  being  translated  into  several  languages.  At  the 
same  time  he  offered  to  the  public  his  "barocyclonometer,"  a  perfec- 
tion of  the  barometer  of  Father  Faura,  intended  to  foretell  typhoons, 
not  only  in  the  Philippines,  but  in  all  the  extreme  Orient. 

THE   METEOROLOGIC    SERVICE    OF   THE    OBSERVATORY   OF   MANILA 
VINDICATED   AND    REHABILITATED    IN    1899. 

The  announcements  of  typhoons  of  the  Manila  observatory  have 
always  been  held  in  great  esteem,  not  only  in  the  time  of  the  never-to- 
be-forgotten  Father  Faura,  but  also  up  to  the  present  time,  as  innu- 
merable facts  confirm  it.  We  shall  only  cite  one,  which  is  worth  a 
thousand. 

At  the  end  of  1898  the  director  of  the  British  meteorological  service 
at  Hongkong,  taking  advantage  of  the  favorable  opportunity  offered 
by  the  serious  circumstances  through  which  these  islands  were  passing, 
addressed  himself  to  the  Agricultural  Department  of  the  Government 
of  the  United  States  of  America  in  terms  very  unfavorable  to  the 
directors  of  the  Manila  observatory,  calling  the  attention  of  said  Gov- 
ernment especially  to  the  scandalous  alarm  which,  according  to  him, 
the  alarming  predictions  of  typhoons  sent  out  by  this  observatory  and 
published  in  the  newspapers  of  the  neighboring  colony  frequently 
caused.     The  immediate  effect  of  this  accusation  was  the  order  given 

^  Mr.  H.  H.  Hildebrandsson  said  of  it,  in  a  letter  written  to  Father  Jose  Algue, 
dated  June  19,  1899,  for  the  purpose  of  thanking  him  for  a  copy  which  he  had  just 
received:  "  Your  publication  regarding  cloud  observations  in  the  period  from  1896  to 
1897  is  the  first  that  has  appeared  up  to  date  complete.  I  beg  you  to  send  me 
another  copy  that  I  may  present  to  the  international  committee,  which  is  to  meet  in 
St.  Petersburg  on  the  2d  of  next  September. ' ' 

In  another  later  letter,  of  September  22,  the  same  Mr.  Hildebrandsson  added: 
"Your  publication  on  clouds  was  received  Avith  admiration  and  the  liveliest  enthusi- 
asm on  the  part  of  all  the  memVjers  of  the  international  commission  assembled  in  St. 
Petersburg,  especially  taking  into  account  the  stupendous  difficulties  in  the  midst  of 
which  you  carried  out  a  work  of  such  importance, ' ' 


122  REPORT    OF    THE    PHILIPPINE    COMMISSION. 

by  the  Secretary  of  War  of  the  United  States  that  from  that  time 
all  notices  of  typhoons  sent  by  telegraph  from  Manila  to  points  outside 
of  the  Philippine  Archipelago  should  be  suspended. 

The  indignation  which  this  act  caused  in  the  press  of  Manila  and 
Hongkong.''in  marine  circles  and  mercantile  communities,  and  in  gen- 
eral in  alf  the  inhabitants  of  the  Far  East,  the  curious  reader  may  see 
in  a  collection  of  documents  entitled  "The  meteorological  service  of 
the  Manila  observatory  vindicated  and  rehabilitated,"  which  was  pub- 
lished in  Manila  about  the  middle  of  the  present  year  (1899). 

The  Chaml)er  of  Commerce  of  Hongkong  protested  vigorouslj'- 
before  the  colonial  government  against  the  suspension  of  the  announce- 
ments of  t3^phoons  from  Manila,  so  contrary  to  the  maritime  and  com- 
mercial interests  of  the  Far  East,  in  view  of  which  the  government  of 
Hongkong  addressed  an  official  communication  to  the  military  governor 
of  the  Philippine  Islands  requesting  the  revocation  of  the  order  pro- 
hibiting the  announcements  of  typhoons,  as  the  director  of  the  Hong- 
kong observatory"  had  not  been  authorized  in  any  way  for  the  request 
made  on  his  own  responsibility  to  the  Secretary  of  Agriculture  of  the 
United  States,  against  the  will  of  his  own  government  and  contrary  to 
the  welfare  of  the  colon3\ 

The  governor-general  of  the  Philippines  granted  the  petition  of 
the  colonial  governor  of  Hongkong,  and  under  date  of  April  3  the 
director  of  this  observatory  received  an  official  communication  in 
which  said  order  was  revoked  and  he  was  told  to  continue  sending 
out  from  the  islands  his  notices  of  tj^phoons  which  were  so  much 
desired  in  Hongkong. 

In  this  wa}^  thanks  to  the  unanimous  testimony  of  public  opinion 
and  especially  to  the  attitude  taken  by  the  Chamber  of  Commerce  of 
Hongkong,  the  meteorological  department  of  the  Manila  observatory 
was  reinstated  in  the  esteem  of  the  Government  of  the  United  States, 
which  has  begun  to  support  this  institution,  recognizing  the  same 
official  character  which  the  Spanish  Government  gave  it  in  1884. 

III.— APPARATUS    OF  THE   METEOROLOGICAL   DEPARTMENT   OF    THE 
MANILA   OBSERVATORY. 

It  is  not  our  intention,  nor  is  it  proper  in  this  place,  to  describe  any 
of  the  valuable  instruments  which  the  meteorological  department  of 
this  observator}^  now  has.  We  suppose  that  the}"  are  known  to  our 
readers,  and  we  shall  onh"  give  here  a  list  or  catalogue  of  the  same,  so 
that  an  exact  idea  may  be  had  of  how  well  equipped  and  furnished  is 
this  section,  which  on  account  of  its  nature  is  the  first  and  most 
important  one  of  the  observatory. 

APPARATUS  OF  DIRECT  OBSERVATION. 

Two  large  standard  barometers,  one  of  the  Fortin  system,  made  by 
Casella;  the  other  with  a  fixed  bulb  and  movable  scale,  made  by 
ISegretti  &  Zam])ra.  Both  were  tested  in  the  observatory  of  Kew. 
The  tube  measures  17.5  mm.  interior  diameter. 

Other  mercurial  barometers,  Fortin  and  Tormelot,  for  ordinary  use. 
Several  aneroid  barometers  of  Father  Faura  and  baroc3^clonometers  of 
Father  Algue. 

One  standard  thermometer,  made  in  France,  with  a  scale  divided  into 
tenths  of  a  degree. 
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Another  thermometer,  also  standard,  Kuchler. 

Standard  thermometers,  maximum  and  minimum,  from  Fuess 
(Berlin). 

Various  other  simple  maximum  and  nunimum  thermometers  from 
Negretti  &  Zambra. 

One  standard  Fuess  psychrometer. 

One  hygrometer  of  condensation,  Regnault. 

One  photopolarimeter,  M.  A.  Cornu. 

One  thermohygroscope  and  weather  telegraph  (Lambrecht)  to 
announce  storms  and  changes  of  weather. 

One  psychrometrograph  of  aspiration,  Lambrecht. 

One  Lambrecht  polymeter  to  observe  the  temperature,  humiditj'^, 
and  tension  of  vapor. 

Several  Robinson  anemometers  and  weathercocks. 

Two  traveling  anemometers,  Fuess  and  Richard. 

One  Weld  anemometer. 

One  nephoscope  of  Father  Cecchi. 

Two  Fineman  nephoscopes, 

.  Two  French  photogrameters  made  b}-  Charles  Echassoux,  machinist 
of  Teisserene  de  Bort,  secretary  of  the  Central  Meteorological  Bureau 
of  France;  and  two  others,  German,  made  by  D.  Gunther,  of  Bruns- 
wick, exactly  like  those  made  b}"  him  for  the  Central  Observatory  of 
German}^  at  Potsdam.  These  instruments  were  obtained  by  the 
Observatory  of  Manila  to  contribute  to  the  great  international  under- 
taking of  the  determination  of  the  general  movements  of  the  atmos- 
phere in  all  the  globe,  taking  as  a  basis  the  exact  measurements  of  the 
height,  velocity,  and  direction  of  the  clouds. 

Two  pluviometers,  Symonds  and  Grosley,  and  others  of  different 
systems. 

Several  Piche  vaporimeters. 

One  ozonometer  of  James  Clarke. 

One  actinometer  of  Arago. 

One  hygienic-meteorologic  observatory. 

A  shelter  for  the  thermometers  and  hygrometers  (Montsouris  system). 

A  shelter  for  the  thermometers  and  hygrometers  (Fuess  system). 

Aspirating  pump  to  compare  aneroids, 

REGISTERING   APPARATUS. 

Father  Cecchi's  universal  meteorograph,  which  has  been  in  use  in 
the  observatory  of  Manila  since  1869. 

One  barograph,  Sprung-Fuess. 

vSeveral  Richard  barographs,  of  large  size,  type  adopted  for  the  sec- 
ondary stations  established  in  Luzon. 

Several  thermographs,  Richard. 

Two  Richard  terrestrial  thermographs. 

Several  Richard  psychrographs. 

One  Richard  hygrometrograph. 

One  Richard  anemoscope-anemograph,  which  transmits  electrically 
the  velocity  of  the  wind  and  mechanically  its  direction. 

One  Beckley  anemograph,  made  by  Negretti  &  Zambra. 

One  Garrigon-Lagrange  dyno-anemograph. 

One  Richard  pluviograph. 

One  Casella  pluviograph. 

One  Whipple-Casella  universal  heliograph. 
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One  Richard  heliograph. 

One  Thompson  electrometer,  modified  bj'  M.  Mascart,  with  photo- 
graphic register  in  order  to  observe  atmospheric  electricity. 
Two  stations  in  the  open  air  with  registering  apparatus. 

INSTALLATION    OF   THESE    APPARATUS. 

Before  concluding  this  paragraph  we  shall  say  a  few  words  about 
the  installation  of  these  instruments  and  the  observations  made  daily 
in  our  department.  There  are  three  buildings  built  in  the  same 
iuclosure  for  the  uses  of  the  observatory — the  main  one,  partl}^  occu- 
pied by  the  Superior  Normal  School  for  Teachers,  and  two  others 
devoted  exclusively  to  the  magnetic  and  astronomical  sections.  The 
meteorological  apparatus  that  do  not  require  to  be  in  the  open  air  are 
distributed  in  two  large  rooms  in  the  main  building.  On  the  roof  of 
the  right  tower  of  the  same  edifice,  about  18  meters  above  sea  level, 
we  have  suitably  placed  the  apparatus  for  the  open  air  and  for  the 
shade.  For  the  latter  we  make  use  of  ordinary  shelters  of  double 
blinds,  a  system  of  covering  which,  considering  the  locality  where 
they  are  placed,  has  given  us  better  results  than  the  double  covering 
used  in  the  observatories  of  Montsouris  and  of  the  park  of  San  Alauro. 
Notwithstanding,  at  a  short  distance  from  the  ground  and  in  the  park 
there  has  also  been  built  a  shelter  agreeing  in  all  respects  witli  that 
used  in  the  park  of  San  Mauro  in  Paris,  but  the  observations  made  in 
it  have  up  to  the  present  time  been  very  few,  so  that  in  studying  the 
climate  of  Manila  we  can  onl}^  make  use  of  those  taken  in  the  plant 
above  mentioned. 

SERIES  OF   METEOROLOGICAL  OBSERVATIONS  MADE  IN  THE  OBSERVATORY 

FROM  1865  TO  1899. 

From  1865  to  1880  only  six  daily  observations  were  taken.  In  1880 
they  began  taking  hourly  observations  from  5  in  the  morning  until  11 
at  night,  and  from  1883  to  the  present  time  they  have  also  been  mak- 
ing hourly  observations  during  the  night.  At  first  these  observations 
were  made  each  hour  with  the  direct  apparatus,  but  at  present,  when 
the  observatory  is  well  provided  with  registering  ap})aratus  which  is 
perfectly  accurate,  they  take  from  them  the  hourly  data  during  the 
night,  and  continue  taking  direct  observations  during  the  daj^  from 
6  a.  m.  to  9  p.  m.  They  began  publishing  the  hourly  observations  in 
the  monthly  bulletin  in  1890. 

IV.— SERVICES  WHICH  THE  METEOROLOGICAL  DEPARTMENT  OF  THE 
MANILA  OBSERVATORY  RENDERS  TO  THE  PUBLIC,  AND  ESPE- 
CIALLY TO  MARINERS. 

ORDINARY  REPORTS  OF  WEATHER,  MAXIMUM  AND  MINIMUM  TEMPERA- 
TURE OF  EACH  DAY,  DAILY  TELEGRAMS  OF  OBSERVATIONS  TO  THE 
CAPTAIN  OF  THE  PORT  AND  THE  CHIEFS  OF  THE  SQUADRON  AND 
TO   THE   COASTS    OF    CHINA    AND   JAPAN. 

In  the  meteorological  department  of  the  Central  Observatory  of 
Manila,  besides  the  constant  and  assiduous  work  of  the  direct  obser- 
vations which  are  made  hour  after  hour,  of  the  mean  values  deducted 
from  these  observations,  and  which  are  published  in  the  monthly  bul- 
letin, of  the  studies  of  the  state  of  the  atmosphere  and  atmospheric 
perturbations,  which  may  be  seen  in  the  same  bulletin,  etc.,  even  in 
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normal  weather  iDiportaut  services  are  rendered  to  the  public,  which 
it  would  not  be  fair  to  pass  by  in  silence. 

There  are  received  daily  the  meteorological  registries  from  the 
coasts  of  China  and  Japan  and  from  the  secondary  stations  of  Luzon 
(when  this  meteorological  service  of  the  island  is  working  regularly, 
as  was  the  case  before  the  present  state  of  things).  Having  studied 
all  these  observations  carefully,  the  report  of  the  probable  weather 
during  the  next  twenty-four  hours  is  given;  a  report  which  is  pub- 
lished in  the  newspapers  of  the  capital  and  transmitted  telegraphically 
to  the  captain  of  the  port  of  Manila,  to  the  chiefs  of  the  squadron 
and  of  the  naval  station  at  Cavite.  Besides,  and  also  daily,  the  maxi- 
mum and  mininmm  temperature  for  each  day  is  sent  to  the  news- 
papers. To  the  captain  of  the  port  of  Manila,  as  well  as  to  the  above- 
mentioned  chiefs,  there  is  a  report  made  by  telegraph  twice  a  day — 
that  is,  at  10  a.  m.  and  1  p.  m. — of  the  observations  made  in  the 
observatory  of  atmospheric  pressure,  temperature,  direction  and  force 
of  the  wind,  and  state  of  the  weather.  Likewise,  at  10  a.  m.  and  1  p.  m. 
the  same  observations  are  transmitted  to  the  most  important  stations 
on  the  coasts  of  China  and  Japan. 

EXTRAORDINAKY  REPORTS,  ANNOUNCEMENTS,  AND  ADVICES  WHICH  THE 
OBSERVATORY  ISSUES  ON  NOTING  THE  FIRST  INDICATIONS  OF  THE 
PROXIMITY    OF    A    TYPHOON. 

In  times  of  any  atmospheric  disturbance,  more  or  less  near,  the 
work  and  the  vigilance  of  the  directors  of  the  observatory  is  multiplied. 
As  soon  as  the  first  indications  of  a  storm  are  noted  observations  are 
taken  more  frequently,  especially  of  the  direction  of  the  different 
classes  of  clouds,  and  observations  are  more  frequently  asked  for  from 
those  secondary  stations  likeh"  to  feel  its  influence  most,  and,  if  neces- 
sary, every  hour,  and  they  advise  the  public  of  Manila,  the  captain 
of  the  port,  the  authorities,  and  all  who  ask  the  observatory  about 
the  state  of  the  weather,  especially  the  firms  controlling  the  ships 
anchored  in  the  bay,  of  the  existence  of  the  storm.  As  soon  as  it  is 
possible  to  determine  the  time  of  the  typhoon  and  its  approximate 
course  the  captain  of  the  port  is  notified  to  hoist  the  appropriate 
signal. 

If  the  tv^phoon  is  not  imminent  nor  very  dangerous  for  the  capital, 
the  observatory  limits  itself  to  indicating  the  course  of  the  same  in  the 
weather  reports  it  gives  to  the  public,  to  the  authorities,  and  to  the 
captain  of  the  port,  but  not  without  giving  due  notice  to  the  provinces 
of  Luzon  that  are  threatened,  so  that  they  may  be  prepared  for  the 
storm.  If  the  typhoon  is  likely  to  be  dangerous  for  the  place,  then 
the  number  of  observations  is  considerably  increased,  and  even  through 
all  the  night  advices  are  given  to  the  public  and  to  the  authorities, 
more  or  less  urgent,  as  the  case  requires,  and  esi^ecially  a  detailed 
account  of  the  danger  is  given  to  the  chiefs  of  the  squadron  and  to  the 
capttiin  of  the  port;  in  a  word,  all  those  measures  and  precautions  that 
may  seem  best  are  taken  to  prevent  misfortunes  as  much  as  possible. 

Besides,  the  observatory  not  only  fulfills  its  obligations  toward  the 
public  in  general  and  the  authorities  of  Manila,  but  it  is  also  accus- 
tomed to  give  due  notice  to  shipping  firms  that  have  advertised  the 
sailing  of  any  ship,  so  that  they  may  either  detain  it,  if  they  think  it 
necessary,  or,  in  case  it  sails,  that  the  captain  may  be  forewarned,  and, 
realizing  the  danger,  may  take  the  necessary  steps  to  escape  from  it. 
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IMPORTANCE  OF  THE  TYPHOON  NOTICES  WHICH  THE  OBSERVATORY 
SENDS  OUT  TO  THE  PRINCIPAL  STATIONS  ON  THE  COASTS  OF  CHINA, 
COCHIN    CHINA,  AND   JAPAN. 

But  the  services  rendered  l)y  the  ^Manila  ol)servatorv  are  not  confined 
to  Manihi  nor  to  the  Philippine  Arehii)ela«-o.  In  fact,  telegTams  are 
often  received  from  captains  of  .ships  anchored  in  the  different  ports 
of  the  archipelago,  or  even  also  in  Singapore  or  in  Hongkong,  asking 
the  opinion  of  our  observatory  in  regard  to  the  weather,  whether  or 
not  there  is  any  danger  of  encountering  a  typhoon  in  the  passage  thej' 
have  to  make  from  that  port  to  Manila — telegrams  which  the  Manila 
ohservatory  always  answers  as  promptly  and  as  accurately  as  possible. 
Outside  of  this,  there  is  no  reason  why  we  should  praise  here  the 
services  rendered  by  this  observatoiT  to  mariners  and  merchants  and 
to  the  general  pul)lic  l)y  the  announcements  of  storms  which  it  issues 
to  Hongkong,  Macao,  Saigon,  Shanghai,  and  Tokyo.  The  position 
occupied  by  the  Manila  observatory  makes  it  an  outpost  whence  the 
coasts  of  Asia  and  Japan  can  be  advised  in  due  time  of  the  existence 
and  course  of  the  typhoons.  The  storms  which,  passing  through  our 
latitudes  more  or  less  near  to  Manila,  cross  the  China  Sea.  do  not 
reach  the  Asiatic  coast  for  two,  three,  or  even  more  days,  as  the 
experience  of  many  years  teaches  us;  and  those  which  we  experience 
in  eastern  Luzon,  and  which  travel  in  the  direction  of  Japan,  take 
from  three  to  ten,  and  even  more,  days  in  crossing.  This  clearly  demon- 
strates the  utility  of  our  observations  and  advices  of  storms  to  the 
continent  of  Asia,  the  Empire  of  Japan,  and  to  all  the  foreigners  who 
navigate  these  seas.  The  governments  of  the  colonies  of  Hongkong, 
Saigon,  Macao,  and  Shanghai,  and  that  of  Japan  understood  this  when 
the}'  asked  with  so  much  interest  for  telegraphic  advices  of  typhoons 
from  the  Manila  observatory. 

AVERAGE  NUMBER  OF  TELEGRAMS  SENT  OUT  DURING  EACH  TYPHOON — 
EAGERNESS  WITH  WHICH  THESE  TYPHOON  NOTICES  FROM  THE  MANILA 
OBSERVATORY   ARE    RECEIVED    IN    HONGKONG. 

These  telegrams  are  usually  three  for  each  typhoon — one  when  the 
first  symptoms  are  noted,  announcing  its  existence  and  its  delay; 
another  when  it  passes  at  the  minimum  distance  from  the  archipelago 
or  crosses  the  islands,  alreadv  indicating,  not  only  the  delay,  but,  if 
possible,  the  direction  of  the  meteor;  and  another  final  one  when  it 
l(»a\-es  the  archipelago,  either  by  the  China  Sea  or  by  the  Pacific,  in 
the  direction  of  flapan.  The  eagerness  with  which  these  telegrams 
are  received  in  the  neighboring  colony  of  Hongkong  is  known  to  all 
who  reside  there,  and  is  confirmed  by  two  recent  events. 

COMPLAINT  MADE  TO  ADMIRAL  DEWEY  BY  A  HIGH  OFFICIAL  OF  THE 
BRITISH  FLEET  AT  HONGKONG  ON  ACCOUNT  OF  THE  INTERRUPTION  OF 
THESE  TYPHOON  NOTICES  FROM  MANILA  ON  ACCOUNT  OF  THE  BREAK  IN 
THE  CABI,E  IN  THE  FIRST  PART  OF  MAY,  1808. 

The  first  was  the  connnunication  which,  shortly  after  the  breaking 
of  the  cable  connecting  Manila  with  Hongkong,  a  high  officer  of  the 
Royal  British  fleet  at  Hongkong  addressed  to  Admiral  Dewey,  i'e(] nest- 
ing him  to  reestablish  the  cal)le  if  he  did  not  wish  to  make  himself 
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responsible  for  the  loss  of  life  and  property  which  would  doubtless 
result  from  the  lack  of  telegraphic  advices  of  typhoons  from  the 
Manila  observatory. 

THE  CONSUL-GEXERAL  OF  THE  UNITED  STATES  IN  HONGKONG   ASKS   THAT 
THE  TYPHOON    NOTICES    FROM   MANILA   BE    SENT   DIRECTLY    TO    HIM. 

The  second  is  the  petition  made  to  the  Manila  Observator}^  by  Mr. 
Rounsevelle  Wildman,  consul-general  of  the  United  States  in  that 
colony,  when  the  cable  was  reestablished,  that  our  telegrams  should 
be  sent  directly  to  him,  as  they  had  formerly  been  sent  to  the  Spanish 
consul  when  Manila  was  under  the  Spanish  dominion. 

SERVICES   RENDERED    BY   THE    OBSERVATORY    BY    THE    REGULATION   AND 
COMPARISON    OF   ALL    SORTS   OF   BAROMETERS    AND    BAROGRAPHS. 

We  shall  conclude  this  parag-raph  >)y  brief!}"  mentioning  another  of 
the  services  rendered  gratis  to  the  public,  and  especiall}^  to  mariners, 
by  the  meteorological  department  of  the  Manila  Observatory,  and  that 
is  the  comparison,  and  even  repairing  in  many  cases,  of  all  kinds  of 
barometers  and  barographs.  Here  the  worth  of  these  instruments  is 
tested,  their  working  is  observed,  and  they  are  compared  with  the 
standard  ones  in  the  observatory,  and,  if  it  is  thought  necessary,  a 
report  is  given  of  the  instrumental  error  of  the  apparatus. 


CHAPTER  II. 
ATMOSPHERIC  PRESSURE. 

INTRODUCTION. 

As  a  preamble  to  what  we  shall  have  to  say  in  this  and  in  the  subse- 
quent chapters  we  shall  mention  here  two  things:  First,  that  on 
account  of  lack  of  time  at  our  disposal  for  this  work,  which  is  in  itself 
arduous  and  difficult,  we  have  only  used  the  hourly  observations  taken 
without  interruption  from  1883  up  to  last  year,  1898,  inclusive.  Those 
taken  in  this  observator}^  previous  to  1883  were  not  hourl}^,  and  so, 
partly  for  this  reason  and  also  partly  because  of  some  deficiencies 
which  we  found  in  the  trihourly  observations  and  in  the  monthly 
averages  deducted  from  them,  we  could  not  make  use  of  them  without 
making  some  corrections  in  order  to  make  them  uniform  and  compar- 
able with  the  houri}^  ones  of  said  period  from  1883  to  1898,  which 
required  more  time  and  less  haste  on  our  part.  Second,  that  even 
when  the  monthly  mean  values  of  the  four  meteorological  elements 
which  we  shall  soon  study,  nameh^,  atmospheric  pressure,  temperature 
of  the  air,  relative  humidity,  and  tension  of  aqueous  vapor,  have  been 
deducted  from  this  period  of  sixteen  years,  notwithstanding,  we  deduct 
the  mean  daily  variation  from  a  somewhat  shorter  period,  for  the  reason 
which  we  are  going  to  indicate.  We  have  already  said  in  the  last 
chapter  that,  although  hourly  observations  began  to  be  made  in  this 
observatory  in  1883,  still  these  were  not  published  in  our  bulletin 
until  1890;  hence  those  for  the  earlier  years  are  not  only  unpublished, 
but  not  even  arranged  so  that  the  hourly  means  for  each  month  could 
be  easily  foimd.  With  this  brief  explanation,  those  persons  versed  in 
this  kind  of  study  will  understand  the  laborious  work  involved  in 
putting  so  much  material  in  order,  and,  after  arranging  it,  deducting 
the  hourly  averages  for  each  one  of  the  seven  years  from  1883  to  1889 — 
a  work  which  we  would  have  been  glad  to  undertake  if  the  time  in 
which  we  prepared  this  memorial  had  not  been  so  limited.  Hence 
for  the  dail}"  variation  of  the  barometer  we  have  taken  the  period  from 
1887  to  1898  (twelve  3"ears);  for  the  variation,  also  daih%  of  the  tem- 
perature of  the  air,  the  period  from  1889  to  1898  (ten  years),  and  the 
period  from  1890  to  1898  (nine  years)  for  the  daily  variation  of  the 
relative  humidity  and  tension  of  aqueous  vapor.  In  view  of  the  regu- 
larity with  which,  here  in  the  Tropics,  the  variations  and  oscillations 
of  these  meteorologic  elements  are  repeated  everj^  3"ear,  we  believe 
that  the  results  obtained  with  these  periods  will  give  us  mean  values 
sufficiently  exact  and  precise,  although  we  must  confess  that  they 
will  be  still  more  accurate  when,  having  more  time,  a  greater  number 
of  years  of  observation  is  included  in  this  study. 
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I.— ANNUAL  VARIATION  OF  ATMOSPHERIC  PRESSURE  IN  MANILA. 

The  annual  variation  of  atmospheric  pressure  in  Manila  ma}^  be 
seen  in  Table  I.  From  the  monthly  averages  as  they  appear  on  the 
last  line  of  the  table  between  years  1883  and  1898  has  been  plotted  the 
curve,  Plate  I. 

Table  I. — Monthly  and  annual  averages  of  atmospheric  pressure  in  Manila  during  the 

period  from' 1883  to  1898. 


Yes 

r.    Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Mean. 

mm. 

mm. 

mm. 

mm. 

mm. 

mm. 

mm. 

mm. 

mm. 

mm. 

mm. 

mm. 

mm. 

1883 

..760.82 

61.47 

60.  62 

59.31 

58.34 

58.43 

57.25 

57.77 

68. 09 

59.53 

59.74 

62. 62 

59.49 

1884 

. .  763. 23 

62.91 

60.89 

60.75 

58. 93 

58.70 

56.  62 

57.68 

57.91 

60.12 

59.92 

61.70 

59.95 

1885 

..763.60 

62.10 

62.39 

60.34 

59.89 

58.49 

68. 50 

57.  62 

59. 57 

60.28 

61.39 

61.79 

60.49 

1886 

. .  761. 61 

62.46 

61.73 

59.80 

59.04 

58.76 

58. 61 

58.44 

58.16 

69.36 

59.66 

60.  4fS 

59. 84 

1887 

-.760.54 

61.06 

60.14 

59. 27 

58. 44 

58.23 

57.58 

58. 45 

56. 66 

59.51 

69.  70 

60.71 

59. 19 

1888 

. .  761. 76 

62. 25 

61.26 

59.84 

58.59 

57.54 

56. 00 

57.84 

57. 90 

60.06 

60. 52 

60.96 

59.54 

1889 

. .  761. 99 

61.75 

62. 03 

59.80 

59.09 

58.74 

57.75 

58.20 

58.37 

68.28 

58.17 

68.90 

59.42 

1890 

. .  759. 6S 

60.70 

59.74 

59.26 

58.43 

58.32 

58. 05 

68.18 

66. 24 

67. 76 

60.08 

61.03 

58.96 

1891 

. .  760. 37 

62.57 

60.96 

60.06 

58.76 

57.65 

56. 50 

57.70 

58.11 

69.34 

58.97 

61.75 

69.40 

1892 

. .  760. 93 

60. 48 

59. 45 

59. 50 

58.62 

67.72 

57.63 

68.61 

57.03 

67.  63 

58. 63 

60.70 

58.90 

1893 

. .  760. 66 

61.10 

60.98 

59.35 

57.47 

58.96 

57.57 

57.41 

56.66 

58.48 

59.76 

60.46 

59.06 

1894 

. .  760. 23 

61.96 

59. 97 

59.19 

57.89 

57.83 

67.78 

57.58 

56.63 

68. 35 

59. 45 

60.67 

58. 95 

1895 

..  760.65 

61.42 

60. 20 

.59. 39 

57.81 

57. 48 

67. 92 

66. 86 

66.41 

58. 68 

60.37 

60.96 

69.01 

1896 

..761.79 

61.73 

60.24 

58.97 

58.00 

57.97 

56.66 

56.99 

58.29 

68.65 

60.39 

62.34 

59.33 

1897 

..  761.44 

61.13 

60.71 

59.43 

58.41 

57.41 

68.36 

57. 82 

57.91 

58.56 

58.76 

60.30 

59. 19 

1898 

. .  760. 97 

59. 26 

58.30 

58.88 

57.74 

57.04 

57.36 

66. 93 

58.23 

57.62 

57.26 

59.40 

58. 24 

Mea 

n.  761.27 

61.52 

60.60 

59.57 

68.47 

58.08 

57.50 

57.75 

57.62 

58.88 

59.55 

60.92 

59. 31 

RELATION    BETWEEN   THE    NORMAL   AVERAGES    OF    THE     DIFFERENV 
MONTHS   OF    THE    YEAR. 

From  simply  looking  at  this  curve,  we  deduce  that  the  barometer 
reaches  its  greatest  mean  height  in  the  month  of  February.  It 
descends  at  almost  the  rate  of  1  mm.  a  month  from  February  to  March, 
from  March  to  April,  and  from  April  to  May.  It  continues  its 
descent,  although  not  so  noticeabl}^,  from  May  to  July,  when  the 
lowest  average  of  the  whole  year  is  reached.  A  slight  rise  is  noted  in 
August,  after  which  it  again  descends  a  little  in  September,  although 
the  mean  height  for  this  month  is  somewhat  greater  than  that  of  July. 
Finally,  the  monthly  average  increases  without  interruption  from 
October  to  February,  the  ascents  which  are  observed  from  Septem- 
ber to  October  and  from  November  to  December  being  very  remarkable. 


ANNUAL   MEAN    OSCILLATION   OF   THE    BAROMETER. 

The  mean  annual  oscillation  of  the  barometer,  or  the  difference 
between  the  maximum  monthly  average,  which  is,  as  has  been  said, 
that  of  February,  and  the  minimum,  or  that  of  July,  is  4.02  mm. 
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THE  NORMAL  AVERAGES  OF  EACH  MONTH  COMPARED  WITH  THE  NORMAL 

ANNUAL  AVERAGE. 

The  annual  average  is  759.31  mm.  The  degree  to  which  the  different 
montlilv  averages  differ  more  or  less  from  this  annual  mean  is  indicated 
in  the  following  table: 


Month. 


January 

February 

Marcli 

April 

May 

June 

July 

August 

September  .-. 

October 

November 

December 

Annual  mean 


Monthly 

Difference. 

Millimeters. 

Millimeters. 

761.27 

+1.96 

761.52 

+2.21 

760. 60 

+1.29 

759.57 

+0.26 

758. 47 

-0.84 

758. 08 

-1.23 

757.50 

-1.81 

757.75 

-1.56 

757.62 

-1.69 

758.88 

-0.43 

759. 55 

+0.24 

760. 92 

+  1.61 

759. 31 

EXTREME  ANNUAL  AVERAGES. 


The  extreme  annual  averages  of  the  period  we  are  considering  are 
760.41)  mm.  (18S5)  and  758.24  mm.  (1898),  only  differing  by  2.25  mm. 


COMPARISON  BETWEEN   THE  NORMAL  AND    EXTREME   AVERAGES  OF  EACH 

MONTH. 

In  the  following  table  we  give  the  difference  between  the  normal 
monthly  averages  and  the  extreme  averages  of  each  month: 


Months. 


Monthly 
mean. 


Maximum  posi- 
tive difference. 


Maximum  nega- 
tive difference. 


January . . , 
February  . 

March 

April 

May 

June 

July 

August  . . . 
September 
October. . . 
November 
December 


mm. 
761.27 
761. 52 
760. 60 
759. 57 
758.47 
758. 08 
757. 50 
757. 75 
757. 62 
758. 88 
759. 55 
760. 92 


mm. 

1.59  (1890) 
2.26  (1898) 
2. 30  (1898) 

.69  (1898) 
1.00  (1893) 
1.04  1898) 
1.50  (1888) 

.  90  (1895) 
1. 38  (1890) 
1.36  (1898) 
2.29  (1898) 
2.02  (1889) 


The  maximum  positive  difference  was  2.33  mm.,  observed  in  the 
month  of  January,  1885;  and  the  maximum  negative  difference  corre- 
sponding to  March,  1898,  was  2.30  mm.  The  minimum  positive  and 
negative  differences,  0.86  mm.  and  0.69  mm.,  belong  to  the  months  of 
August,  1892,  and  April,  1898,  respectively. 


Plate  I. 


ANNUAL  VARIATION  OF  THE  ATMOSPHERIC 
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II.— MOls'THLY   ABSOLUTE   MAXIMA   AND    MINIMA 

PRESSURE  IX  MANILA. 


OF    ATMOSPHERIC 


Desiring  to  present  here  in  two  tables  the  monthly  absolute  maxima 
and  minimii  observed  in  this  observatory,  we  decided  to  begin  with 
the  year  1887,  because,  having  installed  the  previous  j^ear  the  Sprung- 
Fuess  barograph,  it  was  only  from  that  time  that  they  began  to  take 
these  absolute  maxima  and  minima  from  the  curves  registered  by  said 
apparatus.  The  extreme  values  which  this  observatory  published 
before  that  were  not,  properly  speaking,  absolute  maxima  and  minima, 
but  the  maxima  and  minima  of  the  twent3"-four  daily  observations. 

Tables  II  and  III  therefore  include,  respectively,  the  monthly  abso- 
lute maxima  and  minima  for  a  period  of  twelve  3'ears — from  1887 
to  1898. 

Table  II. — Monthly  and  annual  absolute    maocima   of  atmospheric  pressure  in  Manila 
during  tlic  period  from  1887  to  1898. 


An- 

Year. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

nual 
maxi- 
mum. 

mm. 

mm. 

mm. 

mm. 

7/17)1, 

mm. 

mm. 

mm. 

mm. 

mm. 

mm. 

vim. 

mm. 

1887... 

763.70 

65.64 

63.29 

62.63 

61.57 

61.54 

61. 12 

61.43 

61.79 

62.80 

63.23 

63.07 

65.64 

1888... 

765.39 

66.-55 

64.20 

62.62 

61.97 

60.88 

59.99 

62.62 

61.37 

63.43 

64.00 

65.23 

66.  .35 

1889... 

764.45 

65. 03 

6.5.64 

62.83 

62.40 

61.40 

61.14 

62. 46 

62.59 

62.60 

62.97 

63.56 

65.64 

1890... 

764.54 

64.29 

63.74 

62.81 

60.98 

61.00 

61.78 

61.10 

59.54 

62. 73 

64.51 

63.78 

64.64 

1891... 

764.35 

66.  7x 

64.39 

63.07 

62.41 

60.55 

60.45 

61. 45 

62. 32 

63.20 

63. 70 

66.09 

66.78 

1892... 

765. 06 

63.  70 

62. 98 

62.92 

61.09 

61. 22 

60.71 

61.60 

62.03 

62. 15 

62. 22 

64.14 

65.06 

1893... 

765.18 

65. 21 

65. 72 

63.  .52 

61. 60 

62.01 

60.27 

61.35 

ei.76 

62. 67 

62. 99 

64.05 

65. 72 

1894... 

763. 47 

65. 18 

64.70 

62. 43 

61.09 

61.07 

60.78 

60.31 

61. 95 

61. 35 

63.81 

66.00 

66.00 

1895. . . 

764. 05 

64.74 

64.34 

&3.:33 

61.16 

60.44 

61.60 

60.42 

61.02 

61.17 

64.43 

64.81 

64.  SI 

18%... 

765.  70 

65.80 

63.80 

62.62 

61.90 

60. 35 

60.80 

61.20 

61.15 

63. 25 

63.24 

65.96 

65. 96 

1897... 

765. 30 

64.85 

63.65 

63. 10 

61.61 

60.20 

61.60 

61.  .55 

J1.66 
61.80 

62. 80 

61.70 

64.11 

65. 30 

1898... 

764.  50 

63.84 

62. 58 

62.  74 

62.22 

59.90 

60.45 

61.00 

60.85 

63. 05 

64.25 

64.  .50 

Mean. 

764.64 

6.5.13 

64.09 

62. 89 

61.67 

60.88 

60.89 

61.37 

61.58 

62. 42 

63. 32 

64.50 

65.54 

Table  HI. — Monthly  and  annual  absolute  minima  of  atmospheric  pressure  in  Manila 
during  the  period  from  1887  to  1898. 


An- 

Years. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

nual 
mini- 
ma. 

mm. 

mm. 

mm. 

Tfim. 

mm. 

mm. 

mm. 

mm. 

mm. 

mm. 

mm. 

mm. 

mm. 

1887.... 

756. 95 

.56.22 

.56.33 

.5:3.60 

.53.97 

53.35 

53.47 

55.50 

48.01 

55.03 

56.06 

58.16 

48.01 

1888.... 

7.57.  as 

58.18 

57. 70 

56.40 

.55.  .50 

53.90 

47.60 

53.67 

.51.04 

55.90 

.56.69 

65. 18 

47.50 

1889.... 

7.57. 97 

58.  .51 

56.96 

■5.5.90 

5.5.38 

55. 35 

52.00 

.54.13 

.53.  .58 

.51. 03 

.50.14 

50.29 

50.14 

1890.... 

755. 65 

6.5.36 

55. 99 

64.62 

.55. 17 

55.17 

53.80 

54.55 

47.09 

52.00 

43.  .50 

57.37 

43.50 

1891.... 

756. 08 

57. 36 

55.80 

55. 60 

55. 06 

65.  35 

.50.98 

53.30 

54.13 

55.86 

48.50 

.56.  72 

48.50 

1892.... 

756.  47 

66.95 

56.00 

56.16 

55. 51 

52.91 

.53.82 

65.'a3 

50.28 

49.80 

49. 10 

56.  99 

49.10 

1893.... 

7.56.  .52 

.57.58 

55. 42 

54.37 

46. 12 

55.00 

53. 73 

63.32 

46.44 

49.24 

55.  75 

65.80 

46. 12 

1894.... 

7.56. 45 

6S.94 

56.18 

.55.00 

.53. 41 

52.63 

.54.  75 

55.12 

42.34 

48.02 

54.25 

66.53 

42.34 

1895.... 

757.  27 

.56.04 

56.75 

.55. 11 

51.70 

53.35 

.53. 67 

52.86 

52.15 

.53. 98 

.54.21 

57.20 

51.70 

1896.... 

7.5«.  95 

57. 85 

55. 90 

.55.  35 

.51.10 

51.66 

50.59 

50.23 

53.90 

50.35 

.56.20 

59.03 

50.23 

1897.... 

757. 15 

56.46 

57. 20 

.55. 78 

.54.50 

54.51 

53.16 

52.55 

63.20 

5L86 

54.98 

.55.  a5 

61.86 

1898.... 

756. 90 

63. 82 

53.00 

54.91 

50.82 

53.96 

60.90 

50.70 

53. 18 

5LS5 

47.00 

54.56 

47.00 

Mean  . . 

756.98 

56.94 

56.10 

55.23 

53.19 

53.93 

52.36 

63.48 

50.45 

52.08 

52.13 

56.00 

IS.  00 

ABSOLUTE    3IAXIMUM    AND    MINIMUM    OF    ALL   THE    PERIOD. 

The  absolute  maximum  registered  in  this  observatoiy  during  these 
twelve  last  years  was  766.78  mm.  and  the  absolute  minimum  71:2.3-± 
mm.,  the  difference  being  24.44  mm. 
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MONTHLY    ABSOLUTE    ]\LAXIMA    AND   MINIMA   OF   THE    WHOLE    PERIOD. 

The  monthly  absokitc  maxima  and  mhiima  for  the  Avhole  period 
which  we  are  considering  are  the  following: 


Months. 


January... 
February  . 

March 

April 

May 

June 

July 

August 

September 
October . . . 
November 
December. 


Maxima. 


765.70 
766. 78 
765. 72 
763.52 
762. 41 
762. 01 
761. 78 
762. 62 
762. 59 
763. 43 
764.51 
766.00 


(18%) 
(1891) 
(1893) 
(1893) 
(1891) 
(1893) 
(1890) 
(1888) 
1889) 
(1888) 
(1890) 
(1894) 


Minima. 


755.65 
753. 82 
753.00 
753.60 
746. 12 
751.65 
747.50 
750.23 
742.34 
748.02 
743.50 
750.29 


(1890) 
(1898) 
(1898) 
(1887) 
(1893) 
(1896) 
(1888) 
(1896) 
(1894) 
(1894) 
(1890) 
(1889) 


DISTRIBUTION  OF   THE  ANNUAL   MAXIMUMS   AND   MINIMUMS   DURING   THE 
DIFFERENT   MONTHS   OF   THE    YEAR. 

The  twelve  annual  absolute  maximums  and  minimums  are  distriVjuted 
among  the  different  months  of  the  year  in  this  way: 

Maxima: 

January 4 

February 3 

March. .* 2 

December .». 3 

Minima: 

Mav 2 

July : 1 

August - - 1 

September 2 

October 1 

November 5 

So  that  the  greatest  number  of  maximums  corresponds  to  January, 
and  the  greatest  number  of  minimums  to  the  month  of  November,  in 
which,  consequently,  have  occurred  the  greatest  numbei'  of  the  typhoons 
which  in  these  lastj^ears  have  passed  near  the  capital  of  the  archipelago. 

III.— MONTHLY  MEANS  (XF  THE  DAILY  MAXIMA  AND  MINIMA  OF 
atmospheric;  pressure  IN  MANILA.— MEAN  YALITES  OF  THE 
DAILY  OSCILLATION. 


In  Tables  IV  and  V  we  give  the  mean  monthly  values  deducted  from 
the  a})solute  maxima  and  minima  of  every  day  in  the  month,  or,  in 
other  words,  the  mean  maxima  and  minima  of  each  month  during  the 
period  from  1887  to  1898.  Table  VI  has  been  made  up  of  the  differ- 
ence of  these  two,  which  will  therefore  represent  the  mean  monthly 
oscillation  of  atmospheric  pressure,  oscillation  being  understood  to 
be  the  difference  b(»tween  the  absolute  maxima  and  minima  of  each  day. 
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Tabj,e  IV. — Montlihj  means  of  tlie  absolute  maxima  of  atmospheric  pressure  in  Manila 
during  the  period  from  1887  to  1898. 


Years. 

Jan. 

Fel). 

Mar. 

Ar.r. 

May. 

June. 

July. 

Aug-. 

Sept. 

Oct. 

Nov. 

Dec. 

Mean. 

mm. 

mm. 

mm. 

mm. 

mm. 

mm. 

mm. 

mm. 

mm. 

mm. 

mm. 

mm. 

mm. 

1887... 

761. 93 

62.49 

61.64 

60.76 

59.72 

59.52 

.58. 80 

59. 68 

58.41 

60.84 

61.06 

62.06 

60.  .58 

1888... 

1(S.  14 

63. 81 

62. 80 

61.39 

59.92 

58.83 

57. 18 

.59. 09 

59. 28 

61.47 

61. 83 

62. 37 

60.93 

1889. . . 

763.41 

63.33 

63. 62 

61.34 

60. 56 

60.09 

.59. 08 

.59. 50 

59.72 

59.80 

59.71 

60. 35 

60.88 

1890... 

761. 15 

62. 16 

61. 20 

60.74 

59.75 

59. 57 

.59.38 

.59. 40 

.57. 78 

59.18 

61. 61 

62. 37 

60. 36 

1891... 

761.76 

64.08 

62.55 

61.63 

60.19 

59. 00 

57.87 

59. 14 

59.44 

60.68 

60. 56 

63. 19 

60.84 

1892. . . 

762. 34 

62. 06 

60.94 

60.95 

60.10 

59. 12 

58. 82 

59.91 

58.42 

59.20 

60.20 

62.11 

60. 35 

1893... 

762. 11 

62. 63 

62. 48 

60.89 

59.05 

60.18 

58. 91 

58.73 

58.19 

59.92 

61.07 

.61.68 

60.49 

1894... 

761.68 

63.  45 

61. 52 

60.74 

59.26 

59.  25 

59.14 

58. 92 

58.07 

.59. 87 

60.85 

62. 11 

60.41 

1895... 

762. 31 

62.94 

61.78 

60.88 

59. 15 

58. 86 

.59. 17 

58. 19 

57.77 

60.36 

61.72 

62.43 

60.46 

1896... 

763. 24 

63.34 

61.87 

60.59 

59.27 

59.32 

58. 19 

58. 59 

59.54 

60.21 

61.27 

63.76 

60.77 

1897... 

762. 97 

62.74 

62.31 

60.96 

59.79 

58.57 

59.64 

59.19 

59.35 

60.10 

60.73 

61.  .58 

60. 66 

1898... 

762. 24 

60.68 

59.75 

60.39 

59.21 

58.38 

58.58 

58.  42 

59. 52 

58.96 

58.73 

60.77 

59.64 

Mean . 

762.36 

62.81 

61.87 

60.94 

59.66 

59.22 

58.73 

59.06 

58.79 

60.05 

60.78  :  62.07 

60.53 

Table  V 


-Montlih/  Hindis  of  the  ahsolute  viinima  of  atmosplieric  pressure  in  Manila 
during  the  period  from  1887  to  1898. 


Yea 

rs.     Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept! 

Oct. 

Nov. 

Dec. 

Mean. 

mm. 

mm. 

mm. 

mm. 

mm. 

mm. 

vim. 

mm. 

mm. 

vim. 

mm. 

mm. 

vim. 

1887 

. .  7.59. 07 

59. 51 

58. 33 

57.33 

56. 72 

.56.  75 

56.35 

57. 00 

.54. 87 

58. 12 

58. 34 

59.16 

57.63 

1888 

. .  760. 25 

60.49 

.59.44 

57. 95 

56.71 

56. 16 

54. 66 

.56. 48 

56. 28 

58.54 

59. 13 

59.37 

.57.96 

1889 

..760.32 

60.08 

60. 16 

57.83 

57. 09 

57. 06 

56.33 

56.77 

56. 72 

56.75 

56. 69 

.57. 32 

.57.  76 

1890 

. .  758. 16 

59. 07 

57. 93 

57. 35 

56.71 

56.  80 

.56. 63 

56.62 

54.71 

56. 29 

58. 4(; 

59. 50 

57.35 

1891 

..1 7.58. 80 

60.  87 

59. 07 

58.08 

56.  79 

5(i.  20 

55.05 

56. 29 

56.68 

57.69 

57. 22 

60.16 

57.74 

1892 

. .  759. 27 

.58. 83 

57. 69 

57.74 

56.  73 

56.  U 

56.20 

57.16 

55. 67 

.56.01 

57.  OS 

59.  06 

57.30 

1893 

. .  7.59.  OS 

59.45 

59.25 

57.37 

.55.  73 

57. 42 

.56. 25 

55. 99 

.54. 93 

56.95 

.58. 31 

.58.  92 

57.47 

1894 

. .  7.58. 52 

60.27 

58.08 

57.27 

.56. 15 

56. 28 

56. 43 

56. 21 

54.29 

.56.46 

57. 51 

.59. 12 

57.22 

1895 

. .  759. 03 

59. 69 

.58. 37 

57.57 

56.  IS 

.55.  95 

56.46 

55. 35 

55.  OS 

57.12 

58.91 

59.42 

57.43 

1896 

. .  760. 12 

59.95 

58.38 

57.01 

.56.  .50 

56. 41 

.55. 11 

55. 51 

.56.82 

.57. 09 

58.  92 

60.78 

57.72 

1897 

. .  759. 74 

.59. 36 

58.88 

57.46 

56. 56 

55. 85 

56.90 

.56. 40 

56. 36 

56.91 

57. 31 

58.82 

57.55 

1898 

. .  759. 47 

57.75 

56.73 

57.06 

56. 03 

55. 66 

55. 95 

55. 58 

56.61 

55.92 

55. 65 

57.91 

56.69 

Mea 

n .  759. 32 

59.61 

58.53 

57.50 

56.49 

56.39 

56. 03 

56. 2S 

55. 75 

56.99 

57.79 

59.13 

57. 49 

Table  VI.- 


-Mean  monthly  oscillation  of  atmospheric  pressure  in  Manila  during  the  jieriod 
from  1887  to  1898. 


1887 

1888 

1889 

1890 

1891 

1892 

1893 

1894 

1895 

1896 

1897 

1898 

Mean 


mvi. 
2.86 
2.89 
3.09 
2.99 
2.96 
3.07 
3.03 
3;  16 
3.28 
3.12 
3.23 
2.77 


3.04 


mm. 
2.98 
3.32 
3.25 
3.09 
3.21 
3.23 
3.18 
3.18 
3.25 
3.39 
3.38 
2.93 


3.20 


mm. 
3.31 
3.36 
3.46 
3.27 
3.48 
3. 25 
3.23 
3.44 
3.41 
3.49 
3.43 
3.02 


3.35 


Apr. 


mm. 
3.43 
3.44 
3.  .51 
3.39 
3.55 
3.21 
3.52 
3.47 
3.31 
3.58 
3.50 
3.33 


3.44 


May.  June. I  July. 


3.00 
3.21 
3.47 
3.04 
3.40 
3.37 
3.32 
3.11 
2.97 
2.77 
3.23 
3.18 


3.17 


mm. 
2.77 
2.67 
3.03 
2.77 
2.80 
3.01 
2.  76 
2.97 
2.91 
2.91 
2. 72 
2.72 


vim. 
2.45 
2.52 
2.75 
2.75 
2.82 
2.62 
2.66 
2.71 
2.71 
3.08 
2.74 
2.63 


2.70 


Aug. 


mvi. 
2.68 
2.61 
2.73 
2.78 
2.85 
2.75 
2.74 
2.71 
2.84 
3.08 
2.79 
2.84 


2.78 


Sept. 


mm. 
3.  .54 
3.00 
3.00 
3.07 
2.76 
2.75 
3.26 
3.78 
2.69 
2.72 
2.99 
2.91 


vim. 
2.72 
2.93 
3.05 
2.89 
2.99 
3.19 
2.97 
3.41 
3.24 
3.12 
3.19 
3.04 


3.06 


mm. 
2.72 
2.70 
3.02 
3.15 
3.34 
3.12 
2.76 
3.34 
2.81 
2.35 
3.42 
3.08 


2.98 


Dec. 


mm. 
2.90 
3.00 
3.03 
2.87 
3.03 
3.05 
2.76 
2.99 
3.01 
2.98 
2.76 


vim. 
2.95 
2.97 
3.12 
3.01 
3.10 
3.05 
3.02 
3.19 
3.04 
3.05 
3.12 
2.94 


3.05 
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ANNUAL     MEANS     OF     THE     MAXIMA   AND     MINIMA — EXTREME     MONTHLY 

MEANS. 

The  aiimuil  lueaiis  of  the  maxima  and  minima  do  not  differ  much 
from  each  other,  oxc-opting  only  the  year  1898,  of  which  the  annual 
mean,  l)()th  of  the  maxima  and  the  minima,  is  much  less  than  those  of 
the  othm-  previous  years.  The  extreme  monthly  means  are:  The  mean 
of  the  maxima  of  the  month  of  February,  1891,  764.08  mm.,  and  the 
mean  of  the  minima  of  the  month  of  September,  1894,  754.29  mm.; 
the  months  to  which,  according  to  what  was  said  in  the  previous  para- 
graph, the  a])solute  maxima  and  minima  registered  in  this  observatory 
in  all  the  period  of  twelve  years  also  belong. 

MEAN    OSCILLATION'    OF    ATMOSPHERIC    PRESSURE    IN    THE    DIFFERENT 
MONTHS   OF   THE    YEAR. 

As  regards  the  last  table  of  the  mean  monthly  oscillation,  it  is  neces- 
sary for  us  to  make  a  most  important  observation.  Without  doubt 
attention  will  be  attracted  in  it  to  the  fact  that  the  mean  value  of  the 
oscillation  for  the  months  of  September,  October,  and  November  is 
equal  or  greater  than  that  of  December  and  January,  and  also  that  the 
oscillation  for  June,  July,  and  August  is  so  marked;  and  this  with  all 
the  more  reason  because  at  first  sight  it  would  appear  to  contradict 
what  we  shall  say  in  paragraphs  V  and  VI  about  the  daih"  variation  of 
atmospheric  pi'essure. 

To  solve  this  difficulty  it  must  be  borne  in  mind  that  in  all  these 
tables  the  days  of  atmospheric  perturl^ation  are  included,  in  which  the 
difference  between  the  absolute  maximum  and  minimum  is  usually 
very  extraordinary;  hence  in  months  such  as  those  cited,  in  which 
t3'phoons  arc  very  frequent,  it  is  clear  that  these  extraordinary  and 
abnormal  oscillations,  often  repeated,  must  have  a  very  marked  influence 
on  the  value  of  the  mean  monthly  oscillation.  But  as,  in  the  study 
which  we  shall  make  in  paragraphs  V  and  VI,  we  have  not  omitted  the 
days  of  perturbation  why  should  not  the  influence  of  the  same  on  the 
mean  values  of  the  daily  and  nightly  oscillations  be  noted  there  in  at 
least  as  marked  a  way  ?  The  reason  is  very  simple — because  said  study 
is  not  based  on  the  simple  comparison  or  difference  of  the  extreme 
values  of  each  day,  but  from  all  the  observations  made  hour  after  hour 
in  the  course  of  each  month  we  have  deducted  the  mean  values  of  each 
one  of  the  twenty-four  hours  of  the  day,  mean  values  which  have 
enabled  us  to  indicate  the  tropical  hours  of  the  maxima  and  minima, 
or  the  hours  corresponding  to  the  extreme  hourly  means  of  day  and 
night.  Now,  therefore,  as  the  daily  maxima  and  minima  of  typhoon 
da3^s  may  take  place  at  any  hour  dependent  only  on  the  moment  when 
the  vortex  is  nearest,  it  follows  that  said  extraordinary  maxima  and 
minima  are  distributed  for  different  typhoons  in  different  hours  of 
the  dav,  and  therefore  their  influence  in  relation  to  the  hourly  means 
is  veiy  slight  and  will  be  less  and  less  the  greater  the  number  of  years 
taken  to  deduct  them  may  be. 

lA^— MAXIMUM   AND   MINIMUM   MONTHLY  OSCILLATIONS   OF  ATMOS- 
PHERIC PRESSURE  IN  MANILA. 

In  Ta>)les  VII  and  VIII  we  include  the  monthl}^  maximum  and 
mininuim  oscillations  of  the  period  from  1887  to  1898,  indicating  at 
the  same  time  the  day  on  which  they  were  observed. 
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Table  VII. — Monthly  maximum  oscillations  of  alinospheric  pressure  m  Manila  during  the 

period  from  1887  to  1898. 


Year. 

Jan. 

Feb. 

Mar. 

Apr. 

May.  June. 

1 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Annual 
maxi- 
mum. 

ISST 

mm. 
a  70 

mm. 
4.07 
4.32 
3.87 
4.41 
4.03 
4.00 
3.89 
3.90 
4.06 
4.57 
4.20 
3.82 

mm. 
4.30 
4.34 
4.19 
4.40 
4.34 
4.27 
4.20 
4.52 
4.41 
4.40 
4.15 
4.03 

mm. 
4.23 
4.02 
4.34 
4.18 
4.83 
3.81 
4.61 
4.28 
4.10 
4.29 
4.23 
4.00 

mm. 
3.75 
4.26 
4.17 
3.78 
4.72 
4.54 
8.01 
4.14 
4.32 
3.54 
4.01 
5.04 

mm. 
3.70 
4.12 
4.05 

mm. 
3.57 
7.31 
4.32 

mm. 
3.36 
3.73 
3.92 
3.53 

mm. 
6.23 
3.70 
4.06 

mm. 
4.54 
3.87 
4.86 
3.72 
3.62 
5.14 
7.53 
10.43 
3.44 
5.35 
4.72 
4.45 

mm. 
4.18 
3.50 
4.47 
9.10 
9.02 
6.29 
3.40 
4.20 
4.69 
3.85 
3.40 
5.20 

mm. 
3.43 
4.47 
5.49 
3.72 
4.10 
3.71 
3.73 
3.80 
4.15 
4.00 
3.63 
3.80 

mm. 
6.23 
7.31 
5  49 

1888 

8.70 

1889 

4.58 
4.41 
3. 70 
3  98 

1890. 

3.51  !  :-!-S8 

9  10 

1891 

3.94 
4.35 
3.56 
4.52 
3.67 
6.75 
4.21 
3.76 

4.68 
3.43 
3.72 
4.16 
3.41 
5.55 
4.30 
4.90 

3.92  :  3.82 
3.27     4.10 
4.09     7.77 

9  0'> 

1892 

6.29 
8  01 

1893 

4.18 
4.28 
4.17 
3.88 
3.95 
3.80 

1894- 

3.86 
4.15 
6.00 
3.69 
4.40 

9.90 
4.06 
3.55 
4.35 
3.94 

10  43 

1895 

4.69 

189C 

1897 

1898 

4.72 
5  20 

Mean 

4.03 

4.10 

4.30 

4.24 

4.52 

4.18 

4.44 

3.99 

5.13 

5.14 

5.11 

4.00 

6.94 

T.\Ki.K  VIII. — Monthly  ininimum  oscillations  of  atmospheric  pressure  in  Manila  during 
the  period  from  1887  to  1898. 


Year. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Annual 
mini- 
ma. 

1887 

mm. 
2.36 
2.03 
2.41 
2.48 
2.36 
2.42 

mm. 
2.25 
2.52 
2.  .52 
2.40 
2.55 
2.30 
2.58 
2.28 
2.00 
2.73 
2.37 
2.28 

mm. 
2.10 
2.65 
2.76 
2.65 
2.66 
2.39 
2.23 
2.48 
2.42 
2.65 
2.60 
2.11 

mm. 
2.46 
2.59 
2.49 
2.51 
2.58 
2.44 
2.36 
2.82 
2.47 
2.33 
2.57 
2.30 

mm. 
1.72 
2.28 
2.90 
2.28 
2.58 
2.32 
2.18 
2.21 
1.93 
1.97 
2.10 
2.12 

mm. 
1.94 
1.88 
1.98 
1.75 
2.09 
2.03 
1.60 
2.10 
1.96 
1.93 
1.75 
1.80 

vim. 
1.58 
1.57 
1.76 
1.54 
1.82 
1.88 
1.96 
1.88 
1.77 
1.77 
1.75 
1.75 

mm. 
1.73 
1.77 
1.96 
2.04 
1.72 
2.05 
1.70 
1.92 
1.93 
1.67 
1.99 
1.80 

mm. 
2.29 
2.40 
2.24 
2.00 
1.96 
2.02 
1.99 
2.09 
2.15 
2.01 
1.91 
2.19 

mm. 
1.85 
2.26 
1.57 
2.10 
2.19 
2.12 
2.17 
2.29 
2.41 
2.08 
2.20 
2.34 

m,m. 
1.88 
2.21 
2.02 
1.69 
2.05 
1.86 
1.83 
2.30 
2.02 
2.20 
2.04 
2.30 

mm. 
2.04 
2.34 
2.23 
2.09 
1.90 
2.36 
1.88 
2.43 
2.48 
2.05 
1.93 
2.00 

mm. 
1.58 

1888 

1.57 

1889 

1.57 

1890. 

1  54 

1891 

1.72 

1892 

1.86 

1893 

2.44 
2.32 
2.34 
2.13 
2.32 
1.95 

1.60 

1894 

1.88 

1895 

1.77 

1896 

1.67 

1897 

1.75 

1898 

1.75 

Mean 

2.30 

2.40 

2.48 

2.49 

2.22 

1.90 

1.75 

1.86 

2.10 

2.13 

2.03 

2.14 

1.69 

MAXIMUM  OSCILLATIONH  OF  THE  BAROMETER  IN  THE  DIFFERENT  SEASONS 

OF    THE    YEAR. 

In  regard  to  the,  result  of  these  tables  we  must  tirst  speak  of  some- 
thing similar  to  what  we  have  already  noted  in  the  preceding  para- 
graph, that  is  to  say,  that  not  having  discarded  the  days  of  atmospheric 
disturbances,  their  influence  must  necessarily  be  seen  in  a  marked 
manner  on  the  means  of  the  maximum  oscillations  corresponding  to 
the  months  in  which  typhoons  are  most  frequent.  For  this  reason, 
according  to  Tal)le  VI I,  the  months  of  May,  September,  October,  and 
Noveml)er  have  the  highest  means  of  maximum  oscillation,  in  which 
months  the  greater  numl)er  of  typhoons  which  have  passed  near  the 
capital  have  been  observed.  If  we  were  to  leave  out  the  days  when 
Manila  lias  been  under  the  influence  of  a  typhoon  we  should  see  that 
the  maximum  barometric  oscillation  for  the  months  from  June  to 
September,  both  inclusive,  would  scarcely  ever  exceed  3  millimeters. 
On  the  contrary,  the  maxima  of  the  months  from  Decem])er  to  April 
may  be  considered  as  proper  to  them  in  normal  weather,  since  they 
are  either  wholly  exempt  from  typhoons,  or  if  any  are  observed  they 
are  usually  far  ott'  and  scarcely  have  any  influence  on  the  daily  oscilla- 
tion of  atmospheric  pressure.  Moreover,  excepting  some  special  case, 
such  as,  for  example,  the  maximum  oscillation  observed  the  ith  of 
December,  1889,  it  may  be  asserted  that  the  maximum  oscillations  of 
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these  rtve  nionths  most  commonly  occur  on  days  of  high  atmospheric 
pressure.  Hence,  the  frecpiency  with  which  in  said  months,  and  espe- 
cially in  February,  March,  and  April.  l)arometric  oscillations  greater 
than  -t  mm.  are  observed,  is  worthy  of  notice. 

MINIMUM    OSniJ.ATIONS    OF   THE    BAKOMETKK    PROPER   TO    EACH  MONTH. 

The  atmospheric  ):)erturbations — which,  as  we  have  just  said,  are  the 
chief  cause  of  the  maximum  oscillations  observed  in  the  months  of 
June  to  November — have  scarcely  any  influence,  speaking  in  general 
terms,  on  the  minimum  oscillations,  which  ar(\  for  this  reason,  worthy 
of  special  mention. 

In  the  first  place,  examining  the  minimum  oscillations  of  the  four 
first  months  of  the  year  from  eTanuary  to  April,  we  find  that,  with  the 
exception  of  a  single  case  (January,  1898),  all  the  mininmm  monthh^ 
oscillations  are  greater  than  2  mm.  In  May  three  cases  in  which  the 
minimum  monthly  oscillation  did  not  reach  that  extent  are  recorded. 
In  June,  July,  and  August  all  the  minimum  oscillations  are  less  than 
2  mm.,  except  the  mininmms  of  June,  1891,  189^,  and  1894,  and 
August,  1890  and  1892,  the  only  ones  which  exceeded  this  value. 

From  Septemljer  to  Deceml)er  these  oscillations  of  little  importance 
are  less  frequent,  the  only  cases  in  which  the  amount  of  the  minimum 
monthly  oscillation  did  not  reach  2  mm.  being  3,  2,  4.  and  8  times, 
respectiveh' ,  in  those  months. 

EXTREME    ANNUAL    MAXIMUM    AND    MINIMUM    OSCILLATIONS. 

The  extreme  annual  maximum  oscillations  for  all  the  period  from 
1887  to  1898  Avere  10.43  mm.  and  4.(59,  dift'ering  by  .5.74  mm.  The 
extreme  annual  minimum  oscillations,  1.88  mm.  and  1.54  mm.,  do  not 
difi'er  between  themselves  more  than  0.34  mm. 

The  ditference  between  the  absolute  maxinmm  and  minimiuii  oscil- 
lation of  the  whole  period  is  8.89. 

The  annual  maximum  and  minimum  oscillations  are  distributed 
among  the  difl'erent  months  of  the  years  as  follows: 

Maxima: 

May 1 

June .♦. ...   1 

July 1 

September 1 

October 2 

November 5 

December 1 

Minima: 

June ] 

July 7 

Auguist 2 

October 1 

November 1 

The  distribution  of  the  maximum  oscillations  is,  as  is  seen,  very  like 
the  distribution  of  the  monthly  absolute  minima,  which  we  gave  in 
Paragraph  II  of  this  chapter.  The  greatest  frequency  of  annual  mini- 
nmm oscillations  corresponds  to  the  month  of  July,  the  month  in  which 
the  monthly  mean  of  the  least  atmospheric  pressure  in  all  the  yeav 
occurs,  as  we  saw  in  Paragraph  I,  and  alh'o  the  least  mean  oscillation, 
as  may  be  seen  in  the  following  paragraph. 
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MONTHLY     MAXIMUM     AND     MINIMUM     OSCILLATIONS     FOR    THE     WHOLE 

PERIOD. 


The  monthly  maximum  and  minhnum  oscillations  for  the  whole  pe- 
riod ma}'  be  seen  in  the  following  table: 


Mouths. 


January  . . 
Februar>  . 

March 

April 

May 

June 

July 

August 

September 
October . . . 
November 
December 


Maximum 
oscillations. 


Minimum 
oscillations. 


Millimeters. 
1.9.5  (1898) 
2.00(1895) 
2.  .50  (1887) 
2. 30  ( 189S ) 
1.72  (1S87) 
1.60  (189:5) 
1..>1  (1>9)) 
1.07  (189ii) 
1.91  (1897) 
1..57  (188;) I 
1. 69  (1890) 
1. 88  ( 1893) 


v.— DAILY  VARIATION  OF  THE  ATMOSPHERIC  PRESSURE  IN  MANILA. 

IMPORTANCE     OF    THE     LAWS    OF    THE    DAILY    OSCILLATION    OF    THE 

BAROMETER. 

A  careful  study  of  the  daily  course  of  atmospheric  pressure  in  the 
Philippines  must,  without  doubt,  ))e  of  the  g-reatest  importance,  not 
onl}'  for  the  better  knowledge  of  the  climate  of  these  islands,  but 
mainly  to  be  able  to  know  several  days  in  advance  of  the  existence  of 
a  cyclone  or  typhoon  and  to  seek  protection  from  its  fearful  eli'ects. 
The  daih'  oscillation  of  the  barometer  is  so  regular  in  these  latitudes 
that  we  have  seen  it  rightly  compared  by  some  authors  to  the  mo\'e- 
ments  of  a  clock;  and  it  may  be  said  with  certaint}'  that  the  least 
irregularities  observed  in  it  are  generally  the  most  unmistakable  indi- 
cations of  the  proximity  of  some  atmospheric  disturbance.  When  we 
speak  further  on  of  the  cyclones  in  the  Far  East,  it  will  be  seen  that  the 
rules  which  worthy  Father  Faura  gave  for  the  right  use  of  his  popular 
barometer  are  based,  at  least  in  a  great  measure,  on  the  laws  which 
govern  the  daily  oscillation  of  atmospheric  pressure  in  normal  weather 
or  when  there  is  freedom  from  any  noticeable  change  in  the  atmosphere. 


DOUBLE    DAILY   OSCILLATION    OF   ATMOSPHERIC   PRESSURE. 

Therefore,  taking  for  granted  the  importance  of  these  laws,  let  us 
see,  in  the  first  place,  what  is  the  daily  course  of  the  barometer  in  the 
difi'erent  months  of  the  year.  In  Table  IX  we  give  the  hourly 
monthh-  means  of  atmospheric  pressure  deducted  from  the  period  of 
twelve  years,  1887-1898.  With  the.se  same  means  we  have  traced  the 
twelve  curves  on  Plates  II  and  III,  which  represent  graphically  the 
daily  oscillation  of  the  barometer  in  Manila  in  each  one  of  the  twelve 
months  of  the  year. 

In  all  these  curves  the  double  oscillation  of  the  atmospheric  pressure 
in  the  course  of  the  day  is  very  noticeable,  two  maxima  l)eiiig 
always  observed,  one  in  the  morning  and  the  other  at  night,  and  like- 
wise two  minima,  one  at  dawn  and  the  other  in  the  afternoon. 
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Table  W.—IFourbi,  monthly,  annual,  and  semiannual  means  of  atmospheric  jjressurein 
Manila  during  the  j^eriod from  1887  to  1898. 


Forenoon. 

Months. 

_ __ 

1. 

2. 

3. 

1      ^• 

6. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

Jaiiimrv 

61.08 

60.75 

(».  49 

60.52 

60.73 

61.07 

01.53 

62.00 

02.27 

62.12 

61.71 

01.09 

Fobruarv  

01. 4C 

61.15 

00.92 

60.92 

61.14 

61. 53 

61.99 

02.  39 

62. 69 

62.64 

62.22 

01.02 

March 

(iO.58 

60.24 

60.04 

60.00 

00. 21 

60. 64 

61.15 

61. 53 

61.75 

01.01 

61.28 

60.06 

April 

May 

Juno 

59. 72 

59.37 

59.14 

59. 10 

59.42 

59.76 

60.23 

60.  (;5 

60.80 

60.01 

60.20 

69.72 

58.53 

58.21 

58.01 

58.02 

58.20 

58.  .50 

58.91 

59.19 

59.32 

59.20 

58.87 

58.41 

58.19 

.57. 8« 

57. 09 

57.64 

57.  75 

58.04 

58.36 

58.  .55 

.58. 65 

.58. 56 

58.30 

57.95 

July  

57.03 

57.30 

57.10 

57.04 

57.12 

57.39 

57.71 

57.94 

.58.07 

58. 04 

57.85 

67.54 

August 

September 

57.97 

57.60 

57.30 

57.32 

57.41 

57. 62 

57.98 

58.31 

58.47 

58.41 

58.23 

57.90 

57.52 

57.17 

56.94 

56. 88 

57.01 

57.29 

57.67 

58.09 

■58. 24 

58.19 

57.95 

57.46 

Oetober 

58.62 

58.29 

58.09 

58. 05 

58. 23 

58.07 

59.09 

59.44 

59. 60 

59.59 

59.17 

58.61 

November 

59.42 

59.04 

58.79 

58. 79 

59.01 

59.43 

59.87 

60.25 

60.49 

60.30 

59.96 

59.42 

December 

00.82 

60.44 

60.17 

60.22 

60.43 

60.75 

61.21 

61.72 

61.91 

61.76 

61.37 

60.80 

Mean 

59.30 

58.95 

58.73 

58.71 

58.89 

59.22 

59.04 

60.01 

00.19 

60.09 

59.76 

59.26 

Mean,  Kovem- 

ber  to  Mav... 

60.23 

59.89 

59.65 

59.66 

59.88 

60.24 

60.70 

61.10 

CI.  32 

01.19 

60.81 

60.25 

Mean,  June  to 

October 

57.99 

57.65 

57.44 

57.39 

57.51 

57.80 

58.16 

58.47 

58.62 

58.56 

58.30 

57.89 

Afternoon. 


Month. 


January  . . . 
February  . . 
March  . " . . . 

April 

May 

June 

July 

August 

September. 

October 

November . 
December  . 


Mean 

Mi'an,  November  to 
May 

Mean,  Juno  to  Octo- 
ber   


60.32 

00. 82' 
59. 80j 
58. 88 
57.77 
57. 44 
57, 07 
57.31 
.50.81 
.57. 98 
58.72. 
60. 04 


59.70 
00.17 
59. 17 

.58. 18 
.57. 18 
57. 02 
50.  08 
50.89 
.50. 34 
57. 45 
58. 23 
59.49 


58.59  58.04 
69.49  58.87 
67.32   56.88 


59.38 
59.74 
58.70 
57.  75 
.56. 82 
50.07 
56. 41 


59.51 

59. 74t 
58. 031 
57. 02I 
56. 70l 
56. 59; 
50. 29! 


56.011  56.53 
56. 10^  56. 15 

57. 22  r  57. 34 
58.04   58.15 

59.23  59.30 


59.88 
60. 01, 
58.89 
57.82 
56.91 
56.78 
56.46 
50.09 
56. 38 
57.06 
.58.47 
59. 73 


00.27 
00.37 
59.28 
58.33 
.57. 42 
57. 21 
56.82 
57.07 
50.78 
57.99 
58.81 
00.13 


57. 72i  57. 72;  57. 97 


58. 52 
56.60 


58.53   58.82 
56.58  56.79 


58. 37 
59.23 
57.17 


60.71  61.13 
60.781  01.25! 
59.741  00.25: 
58.80  59.35' 
57.92  .58.38' 
57.  05I  58.11 
57.24'  57.06: 
.57.511  57.  96| 
57.22,  57.05, 
58.46  .58.95 
59.29  59.75' 
60.59   61.03' 


61.44 
61.64 

00.  75 
59.81 
.58. 83 
58. 52 
58.01 
58. 38 
58. 07 
59.31 
00.03 
61. 32 


61.52 
61.84 
61.02 
60.21 
59.13 
58.81 
58.  .30 
58.67 
58. 29 
59. 42 
60.11 
61.38 


58.83 
59.70 
67. 62 


59.29|  59.68 
60.16  60.56 
58.07   68.46 


59.89 
60.74 
58.70 


61.48 
61.87 
61.09 
60. 24' 
69. 15: 
68.88 
58.31 
58.63 
68.19 
59. 34: 
60. 021 
61. 29 


61.351  60.92 
61.76;  61.28 
60.90  60.33 
59.97!  59.41 
.58.86  58.27 
58.69  57.91 
58.02  57.42 
68.34  57.72 
57.87:  57.35 
59.08  58.57 
59.78  69.34 
61.05   60.68 


69.87|  59.63 
60.73  60.52 
68.67   58.38 


59.10 
60.03 
57.79 


LAWS     OF     THIS     DOUBLE     DAILY     OSCILLATION     IN      THE     ATMOSPHERIC 
PRESSURE    IN    THE    DIFFERENT   MONTHS    OF    THE    YEAR. 

In  order  that  the  laws  which  govern  this  dou])le  daily  oscillation  of 
the  barometer  ma}^  be  more  readily  and  more  clearly  recognized,  we 
have  made  the  following-  table,  in  which  we  give  separately  the  four 
daily  semioscillations,  with  the  differences  between  the  maxima  and 
minima,  and  the  hours  to  which  they  correspond,  all  taken  from  the 
hourly  means  of  Table  IX: 


Diurnal  oscillation. 

Nocturnal  o.scillation. 

Months. 

Ascent. 

Descent. 

Ascent. 

Descent. 

January  

3  a.  m.  to  9  a.  m. 

1.78 

9  a.  m.  to  3  p.m. 

2.89 

3  p.m.tolOp.m. 

2.14 

11  p.m.  to 3 a.m. 

1.03 

February  ... 

3-4  a.  m.  to  9  a. 
m. 

1.77 

9  a.  m  to  3-4  p. 
m. 

2.96 

3-4  p.m.  to  11  p. 
m. 

2.13 

11  J),  m.  to  3-4  a. 
m. 

0.95 

March 

4  a.  m.  to  9  a.  m. 

I.75I9  a.m.  to 4 p.m. 

3.12 

4  p.m.  to  11  p.m. 

2.46 

11  p.m.  to 4 a.m. 

1.09 

April 

3a. m.  to  9  a.m. 

l.OOOa.ni.  to  1p.m. 

3.18 

4p.m.  toll  p.m. 

2.  (i2 

11  J),  m.  to  3  a.  m. 

1.10 

May 

3  a.m.  to  9  a.  m. 

1.31  9  a.m.  to 4 p.m. 

2.  <)2 

4j>.m.  to  11  p.m. 

2. 45 

11  p.m.  to3a.m. 

1.14 

June 

4 a.m. to  9a.m. 

1.01  9  a.m.  to  4  p.m. 

2. 06 

4p.m.  toll  ji.m. 

2. 29 

11  ]).  m.  to4a.m. 

1.24 

July 

4  a.m.  to  9  a.  111. 

1.03  9  a.m.  to 4 p.m. 

1.78 

4p.m.  toll  i).ra. 

2. 02 

11  ]!.  III.  to  4  a.  m. 

1.27 

August 

4a.  m.  to  9  a.m. 

1. 15  9  a.  m.  to  4  j).  m. 

1.94  4  p.m.  to  10  p.m. 

2.14 

lOp.  ni.  to4a.  m. 

l.:i5 

Scpteijiber  . . 

4  a.  m.  to  9  a.m. 

1.36  9  a.m.  to 3 p.m. 

2. 14  3  p.m.  to  10  p.m. 

2.19 

10  ]).  ni.  to  4  a.  m. 

1.41 

October 

4  a.  m.  to  9  a.  m. 

1.0119  a.  m.  to 3 p.m. 

2. 44  3 p.m.  to  10  p.m. 

2.20 

10  p.m.  to 4 a.m. 

1.37 

November  .. 

3-4  a.m. to  9  a. 

m. 
3a.m.  to  9  a.m. 

1.70  9  a.m.  to 3 p.m. 

2. 45  3  p.m.  to  10  p.m. 

2.07 

10  p.  m.  to  3-i  a. 

1.32 

December... 

1.74 
1.49 

9  a.m.  to 3 p.m. 

2.68 

3  p.m.  to  10  p.m. 

2.15 

10  p.  m.  to 3 a.m. 

1.21 

Mean.. 

2.62 

2.24 

1.21 
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From  a  mere  glance  at  this  table  the  following  principal  conclusions 
may  be  deducted: 

(1)  The  difference  between  the  morning  maximum  and  the  afternoon 
minimum  is  generally  greater  than  that  noticed  between  the  night  max- 
imum and  the  dawn  minimum. 

{•2}  The  afternoon  mininumi  may  be  considered  in  general  as  the 
aT)solute  mininnmi  of  the  whole  day.  This  law  is  so  constant,  as  may 
be  seen  by  looking  over  the  leaves  of  ''Extreme  values"  pf  our 
monthly  l^ullotins,  that  we  take  the  lil)erty  of  asserting  that  with  very 
rare  exceptions,  the  daily  minimum  is  only  registered  in  the  morning 
in  days  of  marked  atmospheric  disturbance. 

(3)  The  Ijarometer  usually  rises  considerably  higher  in  the  noctur- 
nal semioscillation  than  in  the  diurnal  one. 

(■4)  Hence,  considering  two  entire  oscillations,  or  which  consist  of 
one  rise  and  one  fall  of  the  barometer,  it  may  be  said  that  the  oscilla- 
tion which  takes  place  from  the  morning  maximum  to  the  night  maxi- 
mum is  generally  greater  than  the  other,  which  takes  place  from  the 
night  maximum  to  the  maximum  of  the  following  morning. 

(5)  The  mean  value  of  the  ascent  which  the  barometer  experiences 
during  the  night,  or  in  the  nocturnal  semioscillation.  is  less  than  the 
amount  of  the  previous  descent  of  the  diurnal  semioscillation  in  the 
months  of  January.  Fel)ruary,  March,  April,  May,  October,  Novem- 
ber, and  December;  but,  on  the  contrary,  it  is  greater  in  the  months 
of  June,  July,  August,  and  September. 

(())  From  the  preceding  conclusion  we  deduct  that,  speaking  in  gen- 
eral of  the  whole  year,  the  morning  maximum  can  not  be  taken  as  the 
absolute  maximum  of  the  whole  day,  nor  as  the  maximum  daily  oscil- 
lation the  difference  between  the  morning  maximum  and  the  afternoon 
mininumi.  This  can  only  apply  to  the  months  of  January,  February, 
]SIarch,  April,  and  December,  and  especially  to  the  lirst  four,  in  which  the 
afternoon  descent  is  apt  to  be  very  uuich  greater  than  the  night  ascent. 
In  the  months  from  June  to  Septeml)er,  the  daily  maximum  will  be  more 
frequently  observed  at  night  than  in  the  morning,  but  as  the  difference 
between  the  mean  value  of  the  night  ascent  and  that  of  the  previous 
fall  is  hardly  noticeable,  and  less  than  0.25  mm.  in  each  one  of  the  four 
months,  hence  the  night  maximum  can  not  be  taken  in  general  as  the 
daily  maxinuim  either.  In  the  months  of  October  and  November, 
although  the  mean  night  ascent  is  less  than  the  afternoon  descent,  the 
difference  is  slight,  which  supposes  that  the  daily  maximum  may  be 
registered  several  times  during  the  night;  it  l^eing  therefore  demon- 
strated in  these  two  months  that  the  morning  maximum  may  be 
regarded  as  the  absolute  maximum  of  the  whole  day. 

(7)  The  extent  of  the  mean  afternoon  descent  gradually  increases 
from  July  to  April,  and  diminishes  rapidly  from  April  to  Juh'.  The 
difference  between  the  mean  extent  of  these  two  months  is  1.40  mm. 
The  mean  amplitude  of  the  night  ascent  and  the  dawn  descent  varies 
relativelv  little  from  one  month  to  another.  The  mean  monthly  extent 
of  the  morning  rise  differs  somewhat  niore,  which  increases  progres- 
sively from  June  to  February  and  diminishes  from  February  to  June, 
the  difference  between  the  two  extremes  being'  0.76  mm. 

(8)  The  morning  maxinuun  is  generalh'  observed  about  9  o'clock, 
whereas  the  night  maximum  is  somewhat  later,  taking  place  between 
10  and  11  p.  m.;  nearer  10  in  the  months  of  August  to  January,  and 
nearer  11  in  the  other  six  months,  from  Februarj^  to  July. 
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(!))  The  niiiiiiiiuius  ut  dawn  and  in  the  afternoon  are  observed,  speak- 
hnr  ill  ;i  ueneral  way,  l)etween  ;}  and  -i  o'oloek.  The  afternoon  mini- 
nuinis  are  usually  n'jri^teivd  at  3  in  the  months  of  September,  October, 
Noveml^er,  December,  and  January,  and  also  Feljruary  (at  least  in  part), 
or  when  the  sun  is  in  the  Southern  Hemisphere.  In  the  other  months, 
when  the  sun  is  in  the  Northern  Hemisphere,  they  generally  occur 
at  4.  The  dawn  mininumis  are  observed  nearer  4  o'clock  in  the  months 
of  Mareh,  June,  July,  August,  Septem])er,  and  October;  sometimes 
nearer  8  and  others  nearer  4  in  February  and  November,  and,  rinally, 
thev  are  usually  registered  at  8,  or  shortly  after,  in  the  months  of  Janu- 
ary, April.  May,  and  December. 

LAWS   OF   THE    ANNUAL    DAILY    OSCILLATION. 

Now,  formulating  a  table  similar  to  the  one  we  presented  of  the 
hourly  means  of  each  month  for  the  hourly,  annual,  and  semiannual 
means,  which  are  at  the  end  of  Table  IX  and  in  the  curves  of  Plate  IV, 
we  shall  get  this  result: 


Annual 

November  to 
May. 

June  to  Octo- 
ber. 


Diurnal  oscillation. 


Ascent. 


4  a.  m.  to  9 

a.m. 
3  a.  m.  to  9 

a.m. 
i  a.  m.  to  9 

a.m. 


1.48 
1.67 
1.23 


Descent. 


9  a. in.  to  3— t  p.m. 
9  a.m.to  3  p. m  ... 
9  a.m.to  4  p.m... 


2.47 
2.8a 
2.04 


Nocturnal  oscillation. 


3-4  p.  m.  to 
10  p.m. 

3  p.  m.  to  10 
p.m. 

4  p.m.  to  10 
p.m. 


2.17 
2.22 
2.12 


Descent. 


10  p 

m. 

to  4 

a. 

m. 

10  p 

m 

to 

3 

a. 

m. 

10  p 

m 

to 

4 

a. 

m. 

1.18 
1.09 
1.31 


According  to  this  table  we  note  in  the  hourly  annual  ^'ariation: 

(1)  That  the  least  semioscillation  corresponds  to  the  dawn  descent, 
and  the  greatest  to  the  afternoon  descent; 

(2)  That  the  night  ascent  is  noticeably  greater  than  that  of  the 
morning;  and 

(3)  That  the  morning  maximums  and  the  afternoon  minimums  cor- 
respond, respectively,  to  9  and  to  3  and  4  o'clock;  whereas  the  night 
maximum  and  the  dawn  minimum  correspond  to  10  and  4  o'clock. 

THE  DAILY  OSCILLATION  OF  THE  BAROMETER  IN  THE  PERIODS  FROM 
JUNE  TO  OCTOBER  AND  FROM  NOVEMBER  TO  MAY. 


Between  the  two  semiannual  variations  the  following  luost  remark- 
able differences  are  observed: 

(1)  The  amplitude  of  the  semioscillations  of  the  morning,  after- 
noon, and  night  is  greater  in  the  mean  of  the  period  from  November 
to  May  than  in  the  other  from  June  to  October,  the  dawn  semioscil- 
lation ))eing,  on  the  contrary,  less. 

(2)  The  ascent  of  the  nocturnal  semioscillation  is  less  than  the 
descent  of  the  previous  diurnal  one  in  the  mean  of  the  period  from 
November  to  May,  but  is  greater  in  the  mean  of  the  other  period. 

(3)  The  afternoon  minimums,  as  well  as  the  dawn  minimums,  occur 
at  3  o'clock  in  the  iirst  period  and  at  4  in  the  second.  The  morning 
maximum  is  in  both  periods  at  9  o'clock,  and  the  night  maximum  at  10. 
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CURVES    TRACED    IN     NORMAL    WKATilER    BY    THE     SPKUNC-FUESS    BARO- 
GR-APH    OF    THE    MANILA    OBSERVATORY. 

To  illustrate  this  most  iinportant  subje<.t,  we  have  selected  among 
the  curves  traced  iu  normal  weather  bv  the  Spruno--Fuess  barograph, 
three  which  may  be  regarded  as  typical  for  the  months  in  which  the 
greatest  barometric  oscillation  occurs,  and  three  others  proper  to  the 
months  of  the  least  oscillation. 

We  have  intentionally  given  preference  to  curves  in  Avhich  the  oscil- 
lation has  been  somewhat  more  pronounced  than  ordinai'v.  in  l)oth 
directions,  in  order  that  the  difference  may  thus  be  more  marked. 

VI— THE    HOURLY   MEANS   OF  ATMOSPHERIC    PRESSURE   COMPARED 
WITH  EACH  OTHER  AND  WITH   THE  3I0NTHLY  IVIEAXS. 

In  order  to  fully  contirm  the  laws  which,  as  we  have  seen  in  the  pre- 
ceding paragraph,  govern  the  daily  oscillation  of  the  barometer  in 
Manila,  and  in  order  to  deduct  some  others  besides,  of  no  less  impor- 
tance, vre  have  made  Table  X,  in  which  we  shall  not  do  more  than  give 
the  differences  between  each  one  of  the  hourly  means  of  Table  IX  and 
the  respective  monthly  means,  adding  below,  as  auxiliary  data,  the 
mean  value  of  the  ascent  or  descent  between  each  one  of  the  twenty- 
four  hours  and  that  immediately  preceding. 
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CONCLUSIONS  DEDUCTED  FROM  THIS  TABLE — HOURS  IN  WHICH  THE 
ASCENT  OR  DESCENT  OF  THE  BAROMETER  IS  USUALLY  GREATER  OR 
LESS. 

A  caioful  cxiuniiiation  of  the  first  part  of  this  tal)le,  which  contains 
the  ditfcronccs  ])otwoen  the  hourly  means  and  the  monthly  means, 
serves  principally  to  contirm  in  a  marvelous  manner  all  that  we  have 
said  ret>:ardino-  the  laws  of  the  double  daily  oscillation  of  the  barom- 
eter; but,  in  the  .second  place,  or  from  the  ditferences  1)etween  each  one 
of  the  hourly  means  and  that  immediately  preceding,  the  following 
conclusions  may  also  be  deducted: 

(1)  In  general,  the  fall  of  the  barometer  is  more  marked  from  0  to  2 
a.  m.  and  from  11  a.  m.  to  2  p.  m.  than  in  the  other  hours  of  descent. 

(2)  Among  the  hours  of  ascent  this  is  much  more  pronounced  from 
5  to  8  a.  m.  and  from  ;")  to  1)  p.  m. 

(3)  In  all  the  months  the  difference  between  3  and  4  a.  m.  and  3  and 
4  p.  m.  are  veiy  insignificant,  which  confirms  the  fact  that  between 
these  two  hours  the  minimums  of  the  dawn  and  of  the  afternoon  must 
take  place. 

(4)  The  least  morning  differences  are  observed,  with  the  exception 
of  the  month  of  April,  between  9  and  10  a.  m,,  it  being  observed, 
besides,  that  even  in  the  other  months  the  difference  l)ctween  these  two 
hours  is  very  small,  if  it  is  compared  with  that  1)etween  10  and  11  a.  m. 
From  this  may  be  deducted,  in  confirmation  of  what  was  said  in  the 
preceding  paragraph,  that  the  morning  maximum  is  usually  registered 
in  the  neighborhood  of  0,  at  times  a  little  before  this  hour,  but  more 
commonly  a  little  after — that  is  to  say,  between  9  and  9.30  a.  m. 

(.5)  The  least  night  difference  is  from  10  to  11  p.  m. ,  except  in  Novem- 
ber and  December,  in  which  the  difference  is  least  from  9  to  10  p.  m. 
This  would  tend  to  prove  that  in  these  last  two  months  the  hour  of  the 
nightly  maximum  advances  a  little,  which  is  generally  registered 
between  10  and  11  p.  m. 

(6)  In  genei-al,  the  differences  are  less  in  the  hours  nearest  the  maxi- 
mums and  minimums,  and  they  increase  as  they  depart  from  them 
and  again  gradually  diminish  as  the  following  maximum  or  minimum 
approaches;  and,  indeed,  examining  day  by  day  the  curves  traced  by 
the  Sprung-Fuess  barograph  since  it  was  installed  in  this  observatory, 
in  1886,  it  is  noted  that  in  the  neighborhood  of  the  maximums  and 
minimums  the  atmospheric  pressure  remains  for  a  time  little  less  than 
stationary,  without  rising  or  falling,  the  beginning  and  the  end,  both 
of  the  barometric  ascent  and  descent,  being,  besides,  generally  very  low 

VII.— ANNUAL  VARIATION  OF  ATMOSPHERIC  PRi:SSURE  IN  DIFFERENT 
POINTS  OF  THE  ARCHIPELAGO. 

OBJECT  OF  THIS  PARAGRAPH  AND  METHOD  FOLLOWED  TO  FIND  THE  liAR- 
OMETRIC  MEANS  OF  VARIOUS  PHILIPPINE  .STATIONS. 

Neither  the  time  nor  the  data  at  our  disposal  permit  us  to  make  a 
complete  and  careful  stud}^  of  the  annual  variation,  and  much  less  of 
the  asLily  variation,  of  the  atmospheric  pressure  in  the  diff'ere  t  islands 
which  compo.se  the  Philippine  Archipelago.  And,  on  the  ot  t  hand, 
what  has  been  said  of  Manila  is  applicable,  with  .slight  var  ions,  to 
all  of  them;  hence  we  content  ourselves  for  the  present  by  cii  )osing  a 
few  of  the  principal  .stations  and  giving  the  monthly  means  of  several 
years  of  observation,  leaving  further  investigations  on  this  subject  for 
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other  works  which  could  ])c  accomplished  with  better  success  when 
there  are  more  data  and  a  greater  number  of  meteorological  stations, 
especially  in  Visa^as  and  Mindanao. 

Considering  that  even  in  the  official  stations  in  Luzon  only  five  or 
six  daily  observations  were  made,  which  were  frequently  interrupted 
on  account  of  urgent  telegraphic  services,  no  other  means  has  occurred 
to  us  to  find  in  a  somewhat  approximate  manner  the  barometric  means 
of  said  stations  than  to  take  as  such  the  means  of  the  observations  of 
10  a.  m.  and  1  p.  m.,  hours  which  are  not  far  removed  from  the  maxi- 
mum and  mininuim  of  the  diurnal  oscillation.  And  although  it  is  true 
that  the  absolute  daily  maximum  during  certain  months  of  the  year  is 
observed  rather  at  night  than  in  the  morning,  as  we  said  in  paragraph 
V,  still,  as  we  are  only  dealing  with  an  approximate  value,  and  mainly 
desiring  to  see  the  relative  annual  variation  of  atmospheric  pressure  in 
different  regions  of  the  Philippines,  it  is  readily  seen  that  said  method 
is  not  to  be  in  any  way  despised,  especially  as  we  can  not  rely  upon 
other  data  of  greater  accuracy. 


ATMOSPHERIC    PRESSURE   IN    APARRI    AND   ALBAY. 

Having  briefly  indicated  the  method  we  have  followed  in  finding  the 
monthly  means,  let  us  take  up  in  the  first  place  the  stations  of  Aparri 
and  Albay,  located  at  the  two  extremes  north  and  south  of  Luzon, 
collecting  in  the  two  Tables  XI  and  XII  the  means  of  the  period  of 
ten  years,  from  1886  to  1895. 

Table  XL — Montldy  (lud  annual  barometric  means  at  the  station  of  Aparri  during  the 

period  from  1S86  to  1895. 


Year. 

Jan, 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Mean. 

1886 

mm. 
763.1 
762.1 
764.1 
764.1 
762.5 
762.1 
762.2 
761.2 
761.9 
762.8 

mm. 
04.1 
62.6 
63.5 
64.1 
62.8 
63.2 
60.5 
61.5 
63.9 
63.1 

mm. 
62.3 
61.8 
62.5 
63.6 
61.6 
60.9 
59.4 
61.0 
61.4 
61.9 

mm. 
59.8 
60.0 
60.7 
60.7 
60.5 
59.7 
58.5 
59.4 
59.7 
60.3 

mm. 
59.0 
58.9 
58.9 
59.8 
58.8 
57.7 
56.8 
56.8 
57.9 
58.1 

mm. 
57. 6 
57.8 
56.9 
58.6 
58.3 
55.7 

"58."  9' 
57.0 

57.1 

mm. 

bh'.'i 
56.1 
57.6 
57.5 
54.7 
55.9 
56.3 
57.1 
57.1 

mm. 
57.5 
58.2 
57.1 
57.7 
58.0 
56.1 
57.3 
56.5 
.56. 8 
56. 0 

mm. 
57.2 

56. 5 

58. 6 
58.9 
55. 6 
55.8 
54. 6 
.55.0 
56.2 
55.7 

mm. 
60.0 
59.7 
61.9 
59.1 
.57.9 
59.2 
57.1 
59.2 
59.3 
59.8 

mm. 
62. 0 
G1.3 
62.4 
60.4 
61.3 
60.0 
59.5 
63.0 
60.8 
62.4 

vim. 
63.6 
62.6 
63.2 
62.4 
61.5 
63.3 
63.0 
63.0 
63.0 
63.6 

mm. 

1887 

1888..- 

1889... 

59.8 
(0.5 
60  5 

1890 

59  7 

1891 

59  0 

1892 

1893  .   .. 

59  3 

1894 

59  6 

1895 

59  8 

Mean 

762. 6 

62.9 

61.6 

59.9 

58.3 

57.5 

56.5 

57.1 

56.4 

59.3 

61.3 

62.9 

59.8 

Table  XII. — Monthly  and  annual  barometric  means  at  the  .station  of  Alhai/  during  the 

period  from  1886  to  1895. 


Year. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Mean. 

1886 

mm. 
761.7 
760.5 
761.2 
757.2 

mm. 
62.2 
60.8 
62.4 
62.2 
60.9 
62.3 
60.2 
60.8 
61.5 
61.4 

mm . 
61.7 
60.2 
61. 4 
62.6 
60.1 
60.8 
59.1 
60.7 
59. 6 
60.2 

mm. 
59. 5 
60.0 
60.6 
60.5 
59.6 
59.9 
59.3 
59.1 
59.4 
59.5 

mm. 
58.9 
58.4 
58.9 
59.6 
58.7 
58.7 
58.1 
57.1 
57.6 
58.0 

mm. 
58.9 
58.3 
57.8 
58.8 
58.0 
57.1 
57.3 
58.5 
57.8 
57.4 

mm. 

'bl'.H 
56.3 
57.9 
56.7 
56.2 
57.0 
57.2 
57.4 
57.9 

mm. 
57.8 
58.3 
58.0 
58.3 
56.9 
57.1 
58.0 
57.0 
57.2 
56.6 

mm. 
57.6 
57.1 
58.0 
58.0 
55.0 
57.6 
56.5 
56.6 
56.6 
56.3 

mm. 
58.8 
59.3 
60.0 
57.3 
56.6 
58.6 
56.8 
58.0 
58.0 
58.5 

mm. 
59.5 
59.5 
60.4 

'59.' 7' 
58.3 
57.7 
59.1 
58.9 
60.0 

mm. 
59.9 
60.3 
61.1 
58.6 
59.9 
60.7 
59.7 
59.7 
60.2 
60.7 

TOW. 

1887 

59  2 

1888 

59  7 

1889 

1890 

11891 

759. 5 
759.8 
760.0 
759.8 
760.3 

58  9 

1892 

58  3 

1893 

58  7 

1894 

58  7 

1895 

58  9 

Mean 

760.0 

61.5 

60.6 

.59.7 

58.4 

58.0 

57.2 

57.5 

56.9 

58.2 

59.2 

60.1 

58.9 
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MONTHLY 


MEANS    OF    ArAKKI    AND    ALBAY 
MANILA. 


COMPAKED    AVITH    THOSE    OF 


Coniparing-  the  means  of  both  stations  with  each  other  and  with  those 
of  Maniliu  it  is  ^^een  that  the  maximum  and  minimum  pressures  are 
observed  in  the  same  months  in  the  three  points  eited;  but  both,  and 
especially  tiie  tirst,  are  nuieli  more  pi'onounced  in  Aparri  than  in 
Manila  and  Albay,  and  for  the  same  reason  the  annual  variation  of  the 
atmospheric  pressure  is  greater  in  that  station  than  in  the  two  latter. 


ANNUAL   MEANS. 


The  annual  mean  of  Aparri  is  759.8  mm.,  and  that  of  Alba}'  758.9 
mm.,  diti'ering-,  resi)ectively,  from  that  of  Manila  b}-  0.5  and  0.4  jnm. 

In  Tables  XIII  and  XIV  we  give  the  monthh^  barometric  maxima 
observed  at  10  a.  m.  in  the  same  two  stations  of  Aparri  and  Albay. 


Table  XIII. — Montltlii  barometric  maxima  ohserred  at  10  a. 
during  the  period  from  1886  to  1895. 


in  the  station  of  Aparri 


Year. 


1886 

1887 

1888 

1889 

1890 

1891 

1892 

1893 

1894 

1895 

Mean 


Jan. 

Feb. 

mm. 

mm. 

768.8 

68.4 

767.1 

68.8 

768.5 

68.0 

768.2 

68.2 

768.2 

67.7 

766.2 

69.0 

767.7 

65.9 

767.3 

65.5 

767.1 

67.8 

766. 1 

67.5 

767.5 

67.7 

mm.. 
66.1 
65. 0 
67.4 
68.2 
66.8 
65.6 
63.7 
66.8 
68.3 
66.9 


Apr. 


66.5 


mm. 
63.7 
64.7 
63.8 
63.3 
64.9 
63.9 
63.4 
64.5 
63.2 
65.0 


64.0 


May. 


June. 


mm. 
63.1 
61.6 
62.5 
63.1 
62.0 
62.3 


61.5 
61.5 
62. 6 


mm. 
61.8 
61.5 
60.4 
61. 6 
61.7 
58.8 


61.3 
61.0 
59.6 


60.9 


July. 


mm. 


61.3 
60.7 
61.2 
61.9 
59.0 
59.5 
59.8 
59.7 
60.9 


60.4 


Aug. 


mm. 
00.4 
60.9 
62.1 
60.7 
61.0 
60.3 
59.8 
59.7 
60.3 
60.6 


60.6 


Sept. 


vivi. 
61.7 
62. 2 
62. 1 
62.1 
58. 6 
60.6 
60.2 
61.1 
61.3 
59.6 


61.0 


Oct. 


mm. 
63.9 
64.3 
66.6 
63.5 
63.9 
63.9 
61.8 
65.3 
63.1 
62. 2 


63.9 


Nov. 


mm. 
65.8 
65.8 
06.9 
66.9 
65. 3 
66. 2 
(i4.6 
65.9 
65.7 
67.0 


66.0 


Dec. 


mm. 
68.3 
64.7 
68.0 
07.4 
04.4 
67.7 
66.4 
67.2 
69.1 
67.6 


67.1 


Mean. 


68.8 
68.5 
6S.2 
as.  2 
69.0 


67.3 
69. 1 
67. 6 


68. 3 


Tabli:  XI"\'. — Montldij  barometric  maxima  observed  at  10  a.  m.  in  the  atation  of  Albay 
during  the  period  from  1886  to  1895. 


Year. 


1886 

1887 

1888 

1889 

1890 

1891 

1892 

1893 

1894 '  702.9 

1895 1  762. 9 


Jan. 


mm. 
765.9 
764.0 
7C)4. 3 
76-1.3 


763.1 
764. 0 
764. 5 


Feb. 


Mean 764. 0 


mm. 
66.0 
64.8 
66.4 
64.6 
63.9 
66.2 
C2.9 
64.9 
64.6 
64.5 


64.9 


Mar. 


mm. 
65.6 
63.2 
63.8 

66. 4 

02. 5 
63.9 
62.1 
64.  6 
64. 1 
63.6 


64.0 


Apr. 


mm. 
63.0 
04.6 
62.8 
62.9 
63.1 
62.8 
62. 5 
63.1 
62.7 
62.5 


63.0 


May. 


mm. 
61.3 
61.6 
62.2 
62.5 
62. 2 
61.9 
60.8 
60.2 
61.1 
61.0 


June, 


mm. 
61.5 
61.3 
60.5 
61.4 
61. 5 
60.1 
60.4 
61.7 
60.4 
60.2 


61.5     60.9 


July. 


mm. 


Aug. 


00.7 
60.0 
60.8 
61.0 
59.5 
59.8 
60.0 
59.7 
60.6 


mm. 
60.5 
61.2 
61.0 

62. 3 
59.4 
60.2 
60. 1 
61.0 

59. 4 
60.1 


60.2     60.6 


Sept. 


mm. 
59.8 
61.0 
60.8 
62.4 
58.7 
61.7 
60.9 
60.8 
60.9 
60.3 


60.7 


Oct. 


mm. 
61.8 
62.2 
63.3 
60.4 
61.1 
62.5 
61.1 
61.5 
60.7 
60.7 


Nov. 


mm. 
62.5 
62.3 
63.9 


63.0 
62.1 
61.0 
62.3 
62.3 
63.6 


Dec. 


mm. 
62.7 
62.5 
64.7 
62.9 
62.3 
64.0 
63.1 
62.9 
64.9 
(U.0 


Means. 


61.5     62.6     63.4 


64.8 
66.4 


66.  2 
64.0 
64.9 
04. 9 
64.5 


65.2 


MAXIIMUM    HAKOMETKIC    HEIGHTS    AT    Al'ARKI    AND    ALBAY. 

We  have  already  seen,  in  paragraph  11  of  this  chapter,  that  the  abso- 
lute maximum  observed  in  Manila  in  all  the  period  from  1887  to  1898 
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and  March  ]>eing  even  less  rare.  That  was  not  the  case  in  Albaj^, 
where  the  maximum  for  the  period  from  1886  to  1895  did  aot  exceed 
766.1:  mm.,  observed  in  Februar}",  1888,  and  March,  1889. 

ATMOSPHERIC    PRESSURE    AT    OIHER   POINTS    IN   THE    ARCHIPELAGO. 

In  Table  XV  we  have  grouped  together,  besides  the  monthly  means 
of  Manila,  Aparri,  and  Albay,  those  of  eight  other  stations  in  Luzon, 
which  are  the  following:  Daet,  on  the  eastern  coast;  San  Isidro, 
Bayombong,  and  Tuguegarao,  of  the  center  of  the  island,  and  Bolinas, 
Vigan,  Laoag,  and  Punta  Santiago,  on  the  western  coast.  We  add  at 
the  end  of  the  same  table  the  means  derived  from  a  few3^ears  of  obser- 
vation for  Iloilo,  Calbayog,  and  Zamboanga.^ 


Table  XV.- 


-Muntlihj   haromelric  meaiis   of  various  stations  of  Luzon,    Visayas,    and 
Mindanao. 


Stations. 


Jan. 

Feb. 

mm. 

mm. 

762.6 

62.9 

761. 19 

61.47 

762. 29 

61. 92 

760. 47 

60.92 

761.62 

61.58 

760.91 

61.14 

761.08 

61. 32 

761. 27 

61.. 52 

762. 29 

61.75 

760.68 

61.08 

760.00 

61.5 

759.  70 

60.64 

7.58. 9 

60.2 

759.1 

59.9 

Apr. 


May. 


June, 


July.  Aug. 


Sept. 


Oct. 

Nov. 

Dec. 

mm. 

mm. 

mm.  '< 

59.3 

6L3 

62.9  1 

58.09 

59. 75 

61. 25 

.58.40 

60.57 

62. 53 

57.66 

69.06 

60. 57 

58.28 

60.08 

61.88 

58.25 

59.40 

61 

58. 38 

59.69 

61.22 

58.88 

59.55 

60.92 

58. 31 

59.47 

61.21 

,58.36 

59.23 

60.37 

58.2 

.59.2 

60.1 

57.95 

58.75 

59.21 

58.  3 

58.7 

59.2 

59.8 

59.1 

58.3 

Years 
of  ob- 
serva- 
tion. 


Aparri 

Laoag  

Tuguegarao 

Vigan 

Bayombong 

Cabo  Bolinao 

San  I.sidro 

Manila 

Dilet 

Punta  Santiago.. 

Albay 

Calbdyog(S&mar) 

Hoilo 

Zamboanga 


mm. 
61.6 
60.52 
60.65 

59.  72 

60.  36 
59.95 
60.18 
60.  60 
00.79 
60.07 
60.6 
59.39 
.58.8 
58.7 


mm. 
59.9 
59.65 
59.15 

58.81 

59.09 

58.93 

59.02 

.59.  5' 

59.75 

59. 13 

59.7 

58.91 

58.2 

59.2 


mm. 
58.3 

58.08 

57. 33 

57.33 

57.43 

57.63 

57.68 

58.47 

57.98 

58.39 

58.4 

58.01 

57.8 

57.8 


mm. 

57.5 

57.59 

57.03 

56.98 

57. 15 

57.24 

57.71 

58.08 

57.67 

57.68 

58.00 

57.72 

57.9 

58.9 


mm. 

56.5 

57.16 

56.49 

56.53 

56.48 

56.95 

57.53 

57.50 

57.0' 

57.58 

57.2 

57.60 

57.7 

59.3 


mm. 

57.1 

57.19 

56.47 

56.56 

56.45 

56. 91 

.57. 31 

57.75 

56.95 

57.49 

.57. 5 

57.08 

57.7 

59.6 


mm. 

56.4 

56.49 

.56. 14j 

55. 95! 

56.01 

56.42 

57. 16 

57.62 

56.67 

57. 28 

56.9 

56.98 

57.9 

69.2 


The  annual  means  ma}'  be  seen  in  the  following  schedule: 


stations. 


Annual 
mean. 


Complete 
years  of  ob- 
servation. 


Aparri 

Laoag 

Tuguegarao 

Vigan 

Bayombong 

Cabo  Bolinas 

San  Isidro 

Manila 

DAet 

Punta  Santiago . . 

Albay  

Calbdyog  (SAmarj 
Iloilo 


Millimeters. 
69.78 
59.04 
59.13 
58.28 
58.87 
58.69 
59.02 
59.31 
59.08 
58.91 
58.91 
58.48 
58.70 


^  We  have  chosen  just  these  three  stations  because  there  are  in  them  good  mercu- 
rial barometers.  There  were  also  some  in  the  farm  houses  of  La  Carlota  and  Cebu; 
but  they  must  have  had  an  instrumental  error  which  is  unknown  to  us.  The  Iloilo 
observations  are  from  the  agronomic  station  established  there.  We  owe  those  from 
Calbayog  to  the  generosity  of  the  teacher,  Don  Bio  Santos,  and  finally  we  have  to 
thank  for  those  of  Zamboanga  the  care  of  Father  Baltasar  Ferrer,  S.  J.,  to  whom 
this  observatory  is  indebted  for  valuable  observations  made  by  him  during  his  two 
years'  residence  in  the  capital  of  Mindanao. 
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14X  KKI'OKT    OK    THK    PIIILII'l'lNE    COMMISSION. 

If  tlu'sc  iiiimitil  inoiins  are  coiiiparod  witli  those  which  could  be 
obtained  from  the  inontlily  means  of  Tal)le  XV  ditiei-ences  will  be 
noted  in  some  stations  due  to  the  fact  that  in  calculating-  the  aiuuial 
mean  we  have  omitted  some  incomplete  years  of  observation  which  we 
took  into  account  in  deducting  the  monthly  means. 

REMAKKABLK  BAROMETRIC  INCLIXATION  TOWARD  TIIK  NORTU-NORTIIEA.ST 
IN    LUz6n    during   the    months   of  HIGH    ATMOSPHERIC    PRESSURE. 

Comparing  the  normal  monthh'  means  of  the  stations  in  Luzon 
included  in  Table  XV  with  each  other,  a  very  remarka])lc  fact  worthy 
of  attractintjf  our  attention  is  noted,  which  we  shall  only  briefly  indi- 
cate. We  refer  to  the  barometric  inclination  which  exists  in  the  island 
of  Luzon  during  the  months  of  high  atmospheric  pressures,  from  Aparri 
to  Laoag,  Vigan,  and  Cabo  Bolinas.  The  center  of  maximum  pressure 
in  these  months  of  December,  .Januaiy,  February,  and  Marcli  being 
in  the  interior  of  the  continent  of  Asia  and  to  the  north-northwest  of 
Luzon,  it  would  appear  natural  that  the  stations  of  Aparri  and  Laoag, 
being  almost  on  the  same  parallel,  one  at  the  north  and  the  other  at 
the  northwest  of  the  island,  the  same  isobar  woidd  reach  both,  greater 
than  those  corresponding  to  the  other  stations  located  in  lower  parallels. 
However,  it  is  not  so,  but  on  the  contrary,  we  may  say  that  whereas 
Laoag,  Vigan,  and  Ca)>o  Bolinas  are  almost  in  the  same  isobar  as 
jNIanila,  the  atmospheric  pressure  rises  in  a  remarka))le  manner  from 
Manila  to  Bayombong,  from  Bayombong  to  Tuguegarao,  and  from 
Tuguegarao  to  Aparri,  the  isobar  of  this  latter  place  being  on  an  aver- 
age 2  nnii.  greater  than  that  of  Vigan  and  Laoag.  And  even  on  da3^s 
when  the  pressure  reaches  its  maximmn  it  exceeds  it  by  3  and  even 
•i  mm.  So  that  it  appears  as  if  a  center  of  high  pressure  exists  toward 
the  north-northeast  of  Luzon,  extending  its  isobars  in  the  form  of  an 
ellipse,  whose  longer  axis  is  inclined  from  north-northeast  to  south- 
southwest. 

THE    ANNUAL    VARIATION   OF    THE    ATMOSPHERIC    PRESSURE    IN    MANILA 
COMPARED    WITH    THAT    OF    A'ISAYAS    AND    MINDANAO. 

Moreover,  the  anmial  variation  of  the  atmospheric  pressure  in  Manila, 
and  in  general  in  southern  Luzon,  differs  little  from  that  observed  in 
Visayas  and  Mindanao.  On  the  whole,  according  to  the  data  from 
Zaml)oanga,  it  appears  as  though  it  could  l)e  said  that  the  barometer 
there  does  not  rise  as  high  as  in  Manila  in  the  months  of  high  pressure, 
and,  on  the  contrary,  it  remains  a  little  higher  in  the  months  in  which 
atmospheric  disturbances  are  most  frequent,  or  from  J  une  to  September. 


CHAPTER  111. 
TEMPERATURK   OF   THE  AIR. 


I.— ANXUAi.  VAKIATION   OF  THE   TEMPERATL'RE   OF   THE   AIR  IN 

MANILA. 


THE  MEAN  TEMPEPATUKE  OF  THE  AIK  IN  MANILA  IN  THE 
MONTHS  OF  THE  YEAR. 


diffekp:nt 


In  Table  XVI  we  give  the  atinuul  course  of  the  teiiiperutiire  of  the 
air  in  Manila,  deducted  from  24:  daily  ol)servations  and  from  .sixteen 
years  of  observation  (1883-1898).  According-  to  this  table,  the  mildest 
month  is  January,  the  months  of  December  and  February  following 
in  the  second  place;  the  temperature  rises  considerably  in  the  month 
of  ]\Iarch.  reaching  its  maximum  in  ^Nlay:  it  diminishes  A'ery  gradually 
from  ]May  to  July,  and  from  August  to  September;  in  August  it  keeps 
the  .same  degree  of  heat  as  in  July,  and  in  October  the  same  also  as 
in  September,  and  it  again  diminishes  from  October  to  January,  but 
in  this  second  part  of  the  year,  or,  in  the  months  in  which  the  temper- 
ature decrea.ses,  the  sudden  jumps  which  occur  in  the  first  part  are  not 
noted  if  the  mean  normal  temperature  of  February  is  compared  with 
the  normal  temperature  of  March  and  the  latter  with  that  of  April. 

Tablk  XVI. — ^[^'an  inoiitldy  mid  annual  temperatures  for  the  period  from  18S3  to  1S98. 


Year. 


1883 25.2 

18^ 23.6 

188.T 24.6 

1886 25.2 

1887 25.2 

1888 24.9 

1889 2.5.8 

1890 2.5.6 

1.891 24.6 

1892 25.3 

1893 24.1 

1894 ;..  24.7 

1895 24.7 

1896 24.6 

1897 25.7 

1898 25.5 

Mean 25.0 


°  a 

25.6 
24.7 
24.4 
24.7 
2.5.3 
25.2 
26.4 
2.5.9 
2-5.0 
26. 0 
25. 4 
2.5.0 
2.5.1 
2.5.8 
26.3 
26.2 


Mar. 


°  a 

27.7 
26.4 
26.1 
26.4 
26.7 
27.5 
27.5 
27.3 
26.7 
27.1 
26.5 
26.6 
26.7 
27.2 
27.7 
26.3 


Apr. 


°  C. 
28.2 
27  8 
27.3 
28.3 
27.7 
28.7 
29.4 
27.9 
28.6 
28.0 
28.3 
28.2 
28.3 
28.4 
29.0 
27.9 


May, 


°  C. 
28.7 
28.2 
28.5 
28.5 
27.7 
29.2 
30.3 
27.9 
29.8 
28.8 
27.8 
28.0 
28.0 
27.6 
29.4 
28.2 


June. 


°C. 
27.1 
27.0 
28.3 
27.5 
27.6 
27.8 
28.7 
27.3 
27.6 
28.1 
27.7 
27.7 
27.8 
28.0 
29.5 
27.6 


July.  Aug.  Sept. 


°  C. 
26.7 
26.3 
27.3 
27.0 
27.1 
26.1 
27.5 
27.3 
26.8 
27.3 
27.3 
27.2 
27. 5 
27.3 
27.5 
26.7 


°  C. 
27.4 
26.5 
27.1 
27.5 
27.3 
27.2 
27.3 
27.4 
26.6 
27.0 
27.7 
27.3 
27.1 
26.4 
27.1 
27.3 


°  C. 
26.5 
26.6 
27.6 
27.1 
26.3 
27.6 
27.5 
26.5 
26.8 
26.7 
26.6 
26.8 
26.9 
27.2 
27.2 
27.2 


Oct. 


Nov. '  Dec.  I  Mean. 


°  a 

26.5 
26.6 
27.3 
26.6 
26.4 
26.3 
27.1 
26.1 
27.4 
27.1 
26.5 
26. 9 
27.5 
27.2 
27.3 
26.9 


°  C. 
26.0 
2.5.9 
26.4 
26.0 
26.1 
26.5 
26.5 
2.5.4 
26.3 
2.5.8 
2.5.7 
25.6 
2.5.8 
26.4 
26.8 
26.1 


°  C. 
24.1 
24.3 
25. 2 
24.9 

25. 4 
26.0 
24.9 
25. 2 

25. 5 
2.5.0 
2.5.4 
2.5.0 
2.5.1 
2.5.3 
2.5.5 
2.5.7 


°  C. 
26.6 
26.2 
26.7 
26.6 
26.6 
26.9 
27.4 
26.6 
26.8 
26.9 
26. 6 
26.6 
26.7 
26.8 
27.4 
26.8 


25.4  I  26.9  I  28.3 


28.5 


27.8 


27. 1  I  27. 1  .  26. 9 

!         I 


26.9  :  26.1     2.5.2 


26.8 
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THE  NORMAL  MONTHLY  TEMPERATURES  COMPARED  WITH  THE  NORMAL 
ANNUAL  TEMPERATURE. 

The  greater  or  less  degree  with  which  the  normal  temperature  of  the 
different  months  of  the  year  increases  or  diminishes  may  be  clearly  seen 
in  the  following  table,  in  which  we  give  the  difference  between  the 
normal  mean  of  each  month  and  the  annual  mean: 


Month. 


Differ- 
ence. 


January 

Februarj- 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

Annual  mean 


EXTREME  ANNUAL  MEANS — COMPARISON  BETWEEN  THE  NORMAL  AND 
THE  EXTREME  MEANS  OF  EACH  MONTH. 

Now,  if  we  compare  the  temperature  of  some  years  with  that  of 
others,  we  find  very  little  difference  between  the  mean  annual  tempera- 
tures, whose  extremes,  26.2^  in  1884  and  27 A^  in  1889  and  1897,  only 
differ  by  1.2^,  as  also  between  the  same  monthly  means. 

In  order  that  this  may  be  readil}^  seen,  we  have  arranged  the  follow- 
ing table,  in  which  we  give  the  ^extreme  differences  observed  in  the 
period  from  1883  to  1898  between  the  normal  temperatures  and  the 
means  of  each  month: 


Month. 


January  . . 
February . 

March 

April 

May 

June 

July 

August  . . . 
September 
October. . . 
November 
December , 


Normal 
mean. 


25.0 
25.4 
26.9 
28.3 
28.5 
27.8 
27.1 
27.1 
26.9 
26.9 
26.1 
25.2 


Maximum  positive 
difference. 


0.8 

1.0 

.8 

1.1 

1.8 

1.7 

.4 

.6 

.7 

.6 

.7 


(1889) 

(1889) 

(1883, 1897) 

(1889) 

(1889) 

(1897) 

(1889,1895,1897) 

(1893) 

(1885,1888) 

(1895) 

(1897) 

(1888) 


Maximum 

negative 

difference. 


1.4 

1.0 
.8 

1.0 
.9 
.8 

1.0 
.  7 
.6 
.8 


(1884) 
(1885) 
(1885) 
(1885) 
(1896) 
(1884) 
(1888) 
(18%) 
(1887) 
(1890) 
(1890) 
(1883) 


So  that  the  greatest  positive  difference  of  the  monthlj^  means  is  1.8"^ 
and  the  maximum  negative  difference  1.4'^.  It  is  noted,  by  the  way, 
that  the  three  maximum  positive  differences  were  observed  in  the 
months  of  the  greatest  heat,  April,  May,  and  June,  and,  on  the  con- 
trary, the  two  maximum  negative  differences  correspond  to  the  two 
months  that  are  least  hot — January  and  December. 


Plate  VI. 
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SLIGHT    ANNUAL    VARIATION    OF    THE    TEMPERATURE. 

A  mere  glance  at  Ta])le  XVI  and  at  the  curve  that  we  have  traced  in 
Plate  VI  is  sufficient  to  convince  us  of  the  slight  annual  variation  of 
the  temperature  in  these  tropical  countries;  the  diti'erence  between 
the  maxinuun  monthly  temperature,  which  is  that  of  May,  and  the 
minimum,  which  is  that  of  flanuary,  does  not  exceed  3.5'^. 

DIVISION    OF    THE    YEAR    INTO   THREE    GROUPS   OF    MONTHS   ACCORDING 
TO    THEIR    HIGHER    OR   LOWER    TEMPERATURE. 

Notwithstanding  this,  the  change  from  the  mild  temperature  proper 
to  the  months  of  December,  January,  and  February,  to  the  excessivel}'^ 
hot  temperature  of  April  and  May  can  not  fail  to  be  sensibly  noted. 
And  so,  although  on  account  of  the  distribution  of  rain  two  seasons 
are  recognized  in  the  Philippines  (one  called  dry  and  the  other  wet  or 
rainy,  as  we  shall  see  in  the  proper  place,  with  regard  at  the  same 
time  to  the  temperature)  some  authors  also  divide  the  year  into  three 
seasons,  which  they  call  dry  and  temperate  the  tirst,  hot  and  dry  the 
second,  and  wet  and  temperate  the  third.  In  corroljo ration  of  this 
see  what  is  said  in  the  Official  Guide  of  the  Philippines^  regarding  the 
general  characteristics  of  the  climate  of  this  archipelago: 

As  the  archipelago  is  wholly  situated  within  the  tropic  zone,  it  has  the  climate 
which  characterizes  the  countries  which  are  found  in  the  same  position.  The  high 
and  uniform  temperature  which  the  thermometer  registers  throughout  the  year  is 
the  chief  reason  which  makes  it  disagreealjle  and  wearisome  to  live  in  this  region, 
and  which  produces  in  the  natives  the  laziness  and  inertia  which  characterizes  them, 
and  a  sensible  prostration  of  forces  in  the  Europeans  who  reside  for  some  years  in 
the  country.  But  this  uniformity  is  not  to  be  taken  in  an  absolute  manner;  for  there 
are  three  well-defined  seasons  in  the  year,  of  which  the  first,  temperate  and  dry, 
usually  includes  the  months  of  Decemtjer  and  January  and  part  of  November  and 
February;  another,  excessively  hot  and  dry,  embraces  the  months  of  March,  April, 
and  May,  and  the  last,  finally,  temperate  and  wet,  extends  from  June  to  October, 
inclusive;  this  would  be  much  hotter  if  the  almost  constant  and  abundant  aque- 
ous precipitation  which  takes  place  in  those  months  did  not  come  to  refresh  the 
temperature. 

This  division,  so  far  as  the  annual  distribution  of  rain  is  concerned, 
or,  in  other  words,  the  dry  and  wet  or  rainy  seasons,  can  by  no  means 
be  applied  to  the  whole  archipelago,  but  only  to  the  interior  and  to 
the  western  coasts,  as  we  shall  see  in  Chapter  V.  This  same  fact  is 
duly  noted  in  the  place  cited  of  the  Official  Guide  in  these  words: 

It  must  be  stated  that  this  refers  only  to  the  interior  of  the  archipelago  and  to  the 
western  coasts  of  the  same.  This  is  not  the  case  on  the  eastern  coasts,  because  the 
season  which  we  call  here  temperate  and  dry  is  distinguished  there  by  much  precipi- 
tation, caused  by  winds  from  the  north,  both  by  condensing  the  great  mass  of  vapor 
rising  from  the  ocean  as  well  as  by  meeting  and  mingUng  with  winds  from  the  south, 
which  also  are  bearing  a  great  quantity  of  evaporated  water  on  account  of  the  vast 
sea  surface  they  have  passed  over;  and  the  last,  which  we  call  hot  and  wet,  is  far 
from  being  on  that  coast  as  wet  as  on  the  western,  because  the  winds  have  already 
precipitated  on  this  coast  a  great  quantity  of  the  vapor  they  contained. 

Now,  therefore,  overlooking  here  the  annual  distribution  of  rains 
and  only  paying  attention  to  the  variation  of  the  temperature,  such  as 
presented  to  us  by  the  curve  of  Plate  VI,  it  appears  that,  with  respect 

^  See  Official  Guide  of  the  Philippines,  year  1898,  page  114. 
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to  Manila,  the  twolve  months  of  the  ypar  could  ))e  divided  into  tho  thnn^ 
followinii'  iivoiips:  The  Hist  would  (•onii)riso  tlu'  months  of  temperature 
that  we  could  ahnost  call  temp(>rate,  whose  monthly  means  oscillate 
between  2.">  and  I'li.T)  ;  these  are  the  months  of  November,  I)ecem])er, 
Januarv,  and  Fel)ruarv.  In  the  second  we  would  include  the  months 
of  excessively  hot  tenq^erature,  whose  monthly  means  iani>-e  between 
27.5"^  and  28.5'\  or  the  months  of  April,  May.  and  June.  Finally, 
we  include  in  the  third  oroup  the  other  months  of  intermediate  tem- 
perature— that  is  to  say,  not  as  mild  as  the  months  of  the  first  ^roup 
nor  as  excessively  hot  as  the  temperature  of  the  second  group — w'hose 
monthly  means  are  not  less  than  2(\.5^  nor  greater  than  27.5^;  conse- 
(juentlv  there  are  included  in  this  group  the  month  of  March,  which 
is  betwetMi  the  coolest  and  the  hottest  months,  and  those  of  Jidy, 
August,  September,  and  October,  also  intervening  on  the  opposite  side 
between  the  same  two  extreme  seasons. 

With  this  it  is  seen  that  we  ditier  considerably  from  what  is  said  in 
the  Otiicial  (iuide  in  the  place  cited  a  short  time  ago.  But  this  has 
appeared  nec^essary  to  us,  because,  according  to  the  results  obtained 
with  the  observations  of  these  last  3'ears,  which  are  much  more  accu- 
rate than  those  of  previous  years,  the  month  of  March  can  not  by  any 
means  be  included  among  the  months  of  excessive  heat,  because  the 
mean  which  corresponds  to  it  is  considerably  less  than  that  of  June, 
even  a  little  less  than  that  of  July  and  August,  and  the  same  as  that 
of  September  and  October. 

II.— MONTHLY    AND    ANNUAL    ABSOLUTE   MAXIMA  AND    MINIMA    OF 
THP]  TEMPERATURE  OF  THE  AIR  IN  MANILA. 

In  the  two  Tables  XVII  and  XVIII  we  include  the  monthly  and 
annual  absolute  maxima  and  minima  registered  in  this  obserAatory 
during  the  W'hole  period  from  1883  to  1898,  adding  at  the  foot  of  each 
table  the  respective  mean  values  of  said  maxima  and  minima. 

Tabi.k  X^'II. — Motillilj/  (Did  (DDiKdl  absolute  max'oim  of  the  tonperdture  of  ihe  air  in 
Manila  during  the  period  from  1883  to  1898. 


Year. 


Apr. 


Julv. 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


Atimial 
maxi- 
mum. 


1883. . . 
188-1... 
1885. . . 
1K8G... 
1887... 
1«88... 
1889... 
1890. . . 
1891... 
189-2... 
1898... 
189-1... 
1895... 
l.H9«... 
1897. . . 
1898. . . 


°  a 

33. 2 
30.5 
30.6 
31.8 
32.1 
32. 0 
33.0 

32. 3 
31.4 
32. 3 
31.7 
31.7 
33. 0 
32.3 
33.9 
32.1 


°C. 

34.1 
31.4 
32.1 
32.9 
32.8 
33.8 
33.8 
32.8 
32.5 
35.4 
34.4 
32.4 
33.7 
32.9 
33.2 
32.5 


34.8 
32. 5 
33.9 
33.2 
33.7 
35.3 
35.0 
34.8 
33.7 
34.0 
35.5 
34.1 
35.4 
35.0 
34.6 
33.6 


°C. 
35. 8 
34.1 
34.0 
35. 5 
35.0 
35.8 
37.2 
35.6 
35.4 
35.2 
36.1 
35.6 
36. 2 
36.2 
35.4 
34.9 


°C. 
35.8 
35. 2 
35.7 
34.9 
36.0 
36.  7 
37.8 
35.7 
37.7 
36.9 
35.7 
35. 4 
35.4 
35.0 
37.2 
35.4 


°C'. 
33.9 
33.4 
35.6 
34.4 
35.0 
34.4 
35.0 
34.7 
33.8 
36.0 
35.4 
34.9 
36. 1 
35. 3 
35.  6 
33.8 


°C. 
33.6 
31.8 
33.1 
33.3 
33. 2 
33.0 
33.5 
33.1 
32.8 
33.4 
33.8 
34.9 
33.9 
34.4 
34.1 
32.7 


33.3 

32. 2 
31.8 
33.3 
33.8 
33.4 
33.9 

33. 3 
31.1 
34.6 
33.7 
33.8 
33.4 
32.1 
33. 5 
31.7 


°C. 
33.2 
32.0 
33.3 
32.9 
32.4 
34.2 
34.2 
33. 2 
32.  3 
32.1 
32.2 
33.2 
34.0 
33.3 
33. 1 
34.3 


°C. 
32.3 
31.9 
33.3 
33.4 
32.7 
33.7 
33.1 
32. 2 
34.9 
33.3 
31.7 
33.9 
34.1 
34.4 
32.9 
33.2 


°C. 
32.5 
32. 9 
32.1 
33.4 
32.9 
32.4 
33.1 
32. 2 
32. 9 
32. 2 
33. 2 
31.7 
32.9 
32.7 
33.3 
32.8 


°C. 
31.7 
31.1 
32.3 
31.7 
32.  7 
33.3 
31.4 
32.1 
31.6 
31.1 
31.2 
32.2 
32.3 
33.2 
31.9 
31.7 


°  C. 
35.8 
35.2 
35.7 
35.5 
36.0 
36.7 
37.8 
35.7 
37.7 
36.9 

36. 1 
35. 6 

36. 2 
36.2 
37.2 
35.4 


Mean 32.1 


33.2  I  34.3 


35.5 


36.0 


34.8 


33.4 


33.1 


33.1 


33.2 


32.7 


32.0 


36.2 
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Table  XVIII. — Monthli/  and  annual  absolute  minima  of  the  temperature  of  tin 
Manila  during  the  jteriod  from  18S3  to  1898. 


1883 

1884 

1885 

188(5 

1887 

1888 

1889 

1890 

1891 

189'J 

1893 

1894 

1895 

18% 

1897 

1898 

Mean 


Jau. 


°  a 

18.3 
18.0 
18.6 
16.7 
17.2 
17.7 
18.2 
17.8 
17.8 
19.2 
17.2 
17.2 
18.3 
17.3 
17.9 
17.1 


17.8 


Feb. 


°  a 

19.2 
17.9 
18.3 
17.6 
17.2 
16.1 
20.0 
18.2 
17.2 
18.6 
17.8 
17.9 
18.2 
18.3 
18.7 
18.4 


18.1 


Mar. 


°  C. 
20.1 
19.9 
17.4 
18.9 
19.9 
19.3 
19.4 
20.5 
18.3 
20.7 
18.9 
18.4 
18.2 
18.3 
19.9 
19.8 


19.2 


Apr. 


°  C. 
22.8 
21.0 
20.6 
20.7 
21.1 
21.4 
21.1 
21.9 
21.0 
20.7 
20.4 
18.9 
21.0 
19.8 
22.7 
21.0 


May. 


°C. 
22.6 
23.1 
22. 2 
22.8 
22.3 
22.8 
23.3 
22.9 
22. 6 
21.7 
22.5 
22.3 
22.9 
22.9 
23.9 
23.0 


Juue. 


°  a 

22.8 
22.8 
23.1 
22. 8 
21.9 

22. 8 
22.8 
22. 2 
22.2 

22. 9 
21.7 
22.8 
21.6 
23.4 
23.4 
22.9 


21.0     22.7 


22.6 


July. 


°  C. 
22.8 
21.6 
22.9 
22.4 
22.8 
22.3 
22. 8 
22.4 
21.1 
22.5 
22.8 
22.9 
21.6 
22.8 
22.4 
22.9 


Aug. 


°  a 

22.8 
22.2 
22.2 
21.9 
22.2 
23.2 
22.2 
23.3 
22.7 
22.1 
23.1 
22.8 
22.6 
20.6 
22.3 
22.5 


Sept. 


°C'. 
22.8 
21.9 
22.9 
22.9 
22. 2 
23.1 
22.8 
22. 5 
22.2 
21.8 
21.7 
22. 5 
21.4 
23.3 
23.1 
22.5 


Oct. 


°  C. 
22.2 
21.8 
22. 4 
21.9 
20.6 
21.7 
22.9 
20.4 
21.2 
21.7 
21.1 
21.6 
20.6 
21.8 
22.2 
22.7 


22.4 


22.4     22.5     21.7 


Nov. 


°  C. 
21.0 
19.0 
21.0 
20.7 
21. 2 
21.1 
21.4 
IS.  3 
21.1 
19.2 
20.8 
18.9 
18.8 
21.2 
21.7 
21.7 


20.4 


Dec. 


°V. 
16.7 
17.5 
18.4 
19.2 
18.3 
17.7 
19.4 
17.8 
19.3 
15.7 
19.2 
19.3 
18.3 
18.7 
20.1 
19.4 


18.4 


mini- 
mum. 


16.7 
17.5 
17.4 
16.7 
17.2 
16.1 
18.2 
17.8 
17.2 
15.7 
17.2 
17.2 
18.2 
17.3 
17.9 
17.1 


17.2 


MKAN    VALUES  OF   THE   ANNUAL   AND    MONTHLY  ABSOLUTE   IVIAXIMA   AND 

MINIMA. 

According-  to  the  data  shown  by  these  tables,  the  difference  between 
the  means  of  the  absolute  maxima  and  minima  is  19'.  The  maxima 
and  minima  means  of  the  monthly  absolute  maxima  are  those  of  May 
and  December,  differing  only  by  -i^. 

The  maxima  and  minima  means  of  the  monthly  absolute  minima  cor- 
respond to  the  months  of  May  and  January,  the  diff'erence  being  4.9^. 

ABSOLUTE    MAXIMA    AND    MINIMA    OF    THE    WHOLE    PERIOD    FROM    1883 

TO  1898. 

The  absolute  maxima  for  the  whole  period  we  are  studying  was  37.8^, 
registered  the  23d  of  May,  1889,  the  absolute  maxima  of  the  A'ear  1891, 
37.7^,  being  very  near  it,  which  was  observed  on  the  21st  of  May. 
The  absolute  minima  of  the  same  period  was  15.7^,  and  corresponds 
to  the  31st  day  of  December,  1892.  Therefore  the  difference  between 
the  absolute  maxima  and  minima  of  these  sixteen  last  3^ears  is  22.1  . 

MONTHLY   ABSOLUTE    MAXIMA    AND    MINIMA   OF   THE    WHOLP:    PERIOD. 

The  monthly  absolute  maxima  and  minima  for  the  Avhole  period  may 
be  seen  in  the  following  table: 


Maximum. 


Minimum 


January  . . 
February  . 

March 

April 

May 

June 

July 

August 

September 
October . . . 
November 
December. 


33.9 
35.4 
35.5 
37.2 
37.8 
36.1 
34.9 
34.6 
34.3 
34.9 
33.4 
33.3 


(1897) 
(1892) 
(1893) 
(1889) 
(1889) 
(1895) 
(1894) 
(1892) 
(1898) 
(1891) 
(1886) 
(1888) 


16.7 
16.1 
17.4 
18.9 
21.7 
21.6 
21.1 
20.0 
21.4 
20.4 
18.3 
15.7 


(1886) 
(1888) 
(1885) 
(1894) 
(1892) 
(1895) 
(1891) 
(1896) 
(1895) 
(1890) 
(1890^ 
(1892; 
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DISTRIBUTION    OF   THE  ANNUAL   ABSOLUTE    MAXIMA  AND    MINIRLA.   IN  THE 
DIFFERENT   MONTHS   OF    THE   YEAR. 

In  the  following  table  we  o'ive,  distributed  amonor  the  different 
nioiitli.s  of  tlie  year,  the  annual  absolute  maxima  and  minima  of  the 
sixteen  years  included  in  the  period  from  1883  to  1898: 

Maxima: 

April 6 

l\Iay 11 

]\Iiniina:  ^ 

Januar_v 9 

February -1 

March  .'. 2 

December -1 

Naturally  the  annual  absolute  maxima  have  always  taken  place  in 
the  hottest  months,  Avhich  are  April  and  May,  and  the  absolute  minima 
in  the  coolest,  which  are  December,  January,  and  Februaiy.  And 
although  it  is  true  that  we  also  find  two  minima  registered  in  the 
month  of  March,  still  the}'  were  observed  in  the  lirst  da3^s  of  that 
month,  which  yet  share  in  the  thermic  conditions  of  the  month  of 
February.  This  fact,  which  -sve  do  no  more  than  to  intimate,  again  con- 
firms us  in  the  idea  expressed  in  the  preceding  paragraph,  that  the 
month  of  March  can  not  be  counted  among  the  hottest  months,  as 
supposed  in  the  Official  Guide  of  the  Philippines. 

III.— MONTHLY  MEANS  OF  THP:  DAILY  MAXIMA  AND  MINIMA  OF 
THE  TEMPERATURE  OF  THE  AIR  IN  MANILA— MEAN  VALUES  OF 
THE  DAILY  OSCILLATION. 

From  the  absolute  maxima  and  minima  of  all  the  days  of  the  month 
and  for  the  whole  period  from  1885  to  1898  we  have  deducted  the 
monthly  means,  which  we  include  in  the  two  tables,  XIX  and  XX.  The 
difference  between  the  values  of  these  two  tables,  or  between  the 
maximum  and  minimum  monthly  means,  will  give  us  the  monthly 
mean  oscillation,  as  may  be  seen  in  Table  XXI. 

Table  XIX. — Monthly  means  of  the  absolute  maxima  of  the  temperature  of  the  air  in 
Manila  during  the  period  from  1885  to  1898. 


Year. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


Mean. 


1885. 
1886. 
1887. 
1888. 
1889. 
1890. 
1891. 
1892. 
1893. 
1891. 
1895. 
18%. 
1897. 
1^8. 


28.8 
29.5 
30.2 
29.6 
yo.8 
30.5 
29.0 
29. 5 
29.1 
29.7 
29.8 
29.9 
30.9 
29.8 

Mean 29.8 


29.4 
29.5 
30.3 
31.0 
31.6 
31.1 
30.0 
31.4 
31.0 
29.9 
30.5 
31.6 
31.6 
30.9 

30.7 


.31.2 
31.6 
31.8 
33.2 
33.2 
32.9 
32.1 
32. 4 
31.8 
31.7 
32.1 
33.0 
32.6 
30.6 

32.2 


32.3 
33.3 
32.4 
34.4 
35.1 
33.1 
33.9 
33.5 
33.9 
34.0 
33.5 
33.8 
34.0 
32.5 

33.6 


33.4 
33.1 
32.4 
34.3 
35.8 
32.9 
35.0 
33.9 
32.1 
33.0 
32.0 
31.3 
34.1 
32.5 

33.3 


32.8 
31.7 
31.8 
31.4 
33.2 
31.7 
31.2 
32.9 
32.5 
31.9 
32.2 
31.8 
33.4 
31.2 


30.3 
31.2 
30.1 
29.0 
31.7 
30.7 
29.8 
30.9 
30.9 
30.8 
31.6 
30.9 
31.2 
30.4 


32. 1  30. 7 


30.2 
31.3 
31.4 
30.1 
31.0 
31.4 
29.6 
31.4 
30.8 
30.9 
30.8 
29.1 
30.5 
29.7 

30.6 


31.3 
30.6 
29.2 
31.7 
31.7 
29.6 
29.6 
29.8 
29.7 
30.3 
29.9 
30.5 
31.3 
31.4 

30.5 


31.6 
30.7 
30.5 
31.0 
31.1 
29.8 
32.1 
30.9 
30.2 
30.9 
32.2 
31.0 
31.0 
30.6 

31.0 


30.4 
30.1 
29.9 
30.9 
30.2 
29.6 
30.4 
29.7 
29.6 
29.8 
30.4 
31.5 
31.0 
29^4 

30.2 


29.8 
28.7 
30.7 
30.6 
28.4 
29.6 
29.5 
29.2 
29.3 
29.0 
30.0 
30.5 
29.6 
29.9 

29.6 


31.0 
30.9 
30.9 
31.4 
32.0 
31.1 
31.0 
31.3 
30.9 
31.0 
31.3 
31.2 
31.8 
30.7 

31.2 
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Table  XX. — MonOdij  means  of  the  monthly  a) iKoJute  minima  of  the  te)n])eratnre  of  the  air 
in  Manila  during  the  jieriod  from  1885  to  1898. 


Year. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Mean. 

1885 

20.5 
21.1 
20.8 
20.6 
21.4 

■20.0 
20.3 
20.5 
19.5 
21.6 

21.4 
21.4 
22.5 
22.4 
22.1 

23.0 
24.0 
23.2 
23.0 
23.8 

24.2 
24.6 
23.8 
24.2 
24.9 

24.6 
24.1 
23.8 
24.3 
24.7 

24.1 
23.8 
24.3 
23.7 
24.1 

24.0 
23.8 
23.7 
23.7 
24.0 

24.0 
24.1 
23.6 
23.9 
24.0 

23.6 
23.5 
22.9 
23.4 
23.8 

23.1 
22.1 
22.9 
22.6 
23.4 

21.4 
21.7 
21.8 
21.9 
22.0 

22.8 

188C 

22.9 

1887 

22.8 

1888.            

22.8 

1889 

23.3 

1890 

21.5 

21.2 

22.2 

23.5 

23.9 

23.7 

23.8 

23.6 

23.8 

23.1 

21.7 

20.8 

22.7 

1891 

20.7 

19.9 

21.4 

23.3 

24.6 

23.9 

23.7 

23.8 

23.9 

23.2 

22.8 

22.2 

22.8 

1892 

21.6 

21.3 

22.5  1  22.8 

24.  A 

24.0 

24.0 

23.3 

23.7 

23.6 

22.4 

21.6 

22.9 

1893 

19.5 

20.1 

21.5 

23.2 

24.1 

23.7 

24.0 

24. 2 

23.4 

23.2 

22.5 

22.0 

22.6 

1894 

20.1 

20.6 

21.9 

23.0 

23. 8 

24.0 

23.8 

24.0 

24.7 

23.3 

22.0 

21.5 

22.7 

1895 

20.2 

20.2 

21.8 

23.2 

24.4 

24.3 

23.7 

23.8 

24.0 

23.3 

21.9 

20.9 

22.6 

1896 

19.8 

20.6 

22.0 

22.7 

24.3 

24.5 

24.1 

23.8 

24.0 

23.9 

22.2 

20.7 

22.7 

1897 

20.7 

21.2 

22.8 

24.1 

25.2 

25.3 

24.0 

24.1 

24.1 

24.0 

23  2 

22.3 

23.4 

1898 

21.  V 

21.6 

22.5 

23.3 

24.0 

24.3 

23.6  i  24.3 

23.6 

23.7 

23.2 

22.0 

23.1 

Mean 

20.7 

20.6 

22.0 

23.3 

24.3 

24.2 

23. 9 

23.9 

23.9 

23.5 

22.6 

21.6 

.22.9 

T.\BLE  XXI. — Mean  nwnthh/  oscillation  of  the  temperattire  of  the  air  in  Manila  during  the 

period  from  1885  to  1898. 


Year. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Mean. 

1885 

8.3 
8.4 
9.4 
9.0 
9.4 
9.0 
8.3 
7.9 
9.6 
9.6 
9.6 
10.1 
10.2 
8.1 

9.4 
9.2 
9.8 
11.5 
10.0 
9.9 
10.1 
10.1 
10.9 
9.3 
10.3 
11.0 
10.4 
9.3 

9.8 
10.2 

9.3 
10.8 
11.1 
10.7 
10.7 

9.9 
10.3 

9.8 
10.3 
11.0 

9.8 

8.1 

9.3 
9.3 
9.2 
11.4 
11.3 
9.6 
10.6 
10.7 
10.7 
11.0 
10.3 
11.1 
9.9 
9.2 

9.2 

8.5 

8.6 

10.1 

10.9 

9.0 

10.4 

9.8 

8.0 

9.2 

7.6 

7.0 

8.9 

8.5 

8.2 
7.6 
8.0 
7.1 
8.5 
8.0 
7.3 
8.9 
8.8 
7.9 
7.9 
7.3 
8.1 
6.9 

6.2 
7.4 
5.8 
5.3 
7.6 
6.9 
6.1 
6.9 
6.9 
7.0 
7.9 
6.8 
7.2 
6.8 

6.2 
7.5 
7.7 
6.4 
7.0 
7.8 
5.8 
8.1 
6.6 
6.9 
7.0 
5.3 
6.4 
5.4 

7.3 
6.4 
.5.6 
7.8 
7.7 
5.8 
5.7 
6.1 
6.3 
5.6 
5.9 
6.5 
7.2 
7.9 

8.0 
7.2 
7.6 
7.6 
7.3 
6.7 
8.9 
7.3 
7.0 
7.6 
8.9 
7.1 
7.0 
6.9 

7.3 
7.3 
7.0 
8.3 
6.8 
7.9 
7.6 
7.3 
7.1 
7.8 
8.5 
9.3 
7.8 
6.2 

8.4 
7.0 
8.9 
8.7 
6.4 
8.8 
7.3 
7.6 
7.3 
7.5 
9.1 
9.8 
7.3 
7.9 

8.1 

1886 

8.0 

1887 

8.1 

1888 

8.6 

1889 

8.7 

1890 

8.4 

1891 

8.2 

1892 

8.4 

1893 

8.3 

1894                

8.3 

1895 

1896 

1897 

1898 

8.6 
8.5 
8.4 
7.6 

Mean 

9.1 

10.1 

10.1 

10.3 

9.0 

7.9 

6.8 

6.7 

6.6 

7.5 

7.6 

8.0 

8.3 

RELATION    BETWEEN    THE    DIFFERENT    MONTHLY    MEANS   AND   THE 
MAXIMLT*!   TEMPERATURES. 

By  examinino-  the  mean  values  of  the  monthly  absolute  maxima 
giyen  in  Table  XIX  we  find  that  the  highest  means,  33.6°  and  33.3°, 
aretho.se  of  April  and  May,  and  the  least,  29.6°  and  29.8°,  those  of 
December  and  January;  the  means  of  the  remaining  months  oscillate 
between  30.2'  and  32.2°.  It  is  noted  that  the  means  of  the  absolute 
maxima  of  March  and  June  are  almost  identical,  and  eyen  that  of 
the  former  somewhat  higher  than  that  of  June:  but,  on  the  contrary, 
as  is  seen  in  Table  XX.  the  mean  of  the  minima  corresponding  to  the 
month  of  March  is  2.2°  less  than  that  of  June,  and  this  is  the  reason 
why.  in  spite  of  the  absolute  maxima  of  both  months  being  so  similar, 
still  the  monthly  mean  of  June  is  considerably  higher  than  the  monthly 
mean  of  March,  as  we  haye  stated  in  Paragraph  I  of  this  chapter. 
The  rains,  which  begin  to  be  frequent  in  the  month  of  June,  produce 
a  notable  diminution  in  the  thermic  oscillation,  and  prevent  the  tem- 

f)erature  of  the  air  reaching  that  degree  of  heat  which  it  would  doubt- 
ess  attain  in  that  month  and  even  in  the  two  or  three  following  if  it 
were  not  for  the  state  of  cloudiness  and  the  abundant  aqueous  precipi- 
tation belonging  to  that  season  of  the  year.  To  this  same  fact  we 
attribute  the  rise  which  is  observed  in  the  mean  value  of  the  October 
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maxima,  if  c'OuhwihhI  with  that  of  the  three  precedino-  months, 
heeause  in  tliat  montli.  heiiig  as  it  is  the  hist  of  tlie  so-eaUed  rainy  sea- 
son, tlie  fre(iiiency  of  the  rains  is  already  much  k'ss,  and  therefore  the 
clearer  state  of  tlie  atmosphere,  especially  during-  the  hottest  part  of 
the  da}',  permits  the  absolute  maxima  of  the  temperatui-e  to  be 
somewhat  higher,  whereas,  as  tlie  oscillation  is  also  greater,  the  mean 
of  the  minima  of  said  month  of  October  comes  to  O.-i'^  less  than  that 
of  July,  August,  and  September;  hence  it  is  easily  understood  how  the 
monthly  means  of  these  four  months  differ  so  little,  as  indicated  at  the 
beginning  of  this  chapter. 

RELATION   BETWEEN    THE    MONTHLY    MEANS   AND    THE    MINIMUM 
TEMrEKATURES. 

If  we  note  the  relation  which  the  monthl}"  means  of  Table  XX  l)ear 
to  each  other,  we  shall  see  that  the  least  minimum  means  correspond 
to  the  months  of  February  and  January  and  the  greatest  to  Mux  and 
June.  The  mean  mininnuiis  of  fluly,  August,  and  September  follow 
these  latter  and  preserve  the  same  degree  of  relationship,  the  mean 
values  of  the  mininmms  of  the  remaining  months — October,  April, 
November,  March,  and  Deceml)er — being  less  high. 

GREATEST   MAXIMUM    MEAN    AND    LEAST    MINIMUM    MEAN    IN    THE 
WHOLE    PERIOD. 

The  highest  mean  maximums  of  all  the  period  were  35.8"^,  35.1°, 
35°,  corresponding  respectively  to  May  and  April,  1889,  and  May, 
1891.  The  least  minimum  mean,  likewise  of  the  whole  period,  was 
19.5°,  and  corresponds  to  February,  1888,  and  January,  1893.  There- 
fore the  dili'erence  between  the  two  extremes — 35.8°  and  19.5° — is 
16.3°. 


IV.  MAXIMUM  AND  MINIMUM  MONTHLY  AND  ANNUAL  VARIATIONS 
OF  THE  TEMPP:RATURE  of  the  air  IN  MANILA. 

The  two  tables  (XXII  and  XXIII)  include  respectively  the  maximum 
and  minijnum  monthly  oscillations  of  the  temperature  of  the  air  in 
Manila  during  the  period  of  sixteen  A^ears,  1883-1898: 

Tablk  XXII. - — M<i.rhiiam  moidhln  and  annual  variations  of  tlie  1i'ni)>craturc  of  tlie  air  in 
Manila  during  the  period  of  1883  to  1898. 


I 


Year. 

Jan. 

Feb. 

Mar.  1  Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Annual 
maxi- 
mum. 

1883 

°  C. 
12. 9 
11.3 
11.2 
11.9 
13.4 
11.5 
13.4 
12.8 
12.0 
12.3 
12.7 
13.9 
14.7 
14.0 
13.4 
13.0 

°C. 
12.9 
11.1 
13.5 
12.0 
13.7 
13.9 
12.5 
12.7 
14.5 
15.0 
14.3 
13.2 
12. 9 
14.3 
12.9 
12.9 

°  a 

13.2 
11.9 
14.3 
12.1 
12.6 
13.4 
14.0 
13.4 
13.6 
13.3 
13.8 
13.5 
14.6 
14.9 
13.4 
12.0 

°  a 

13.0 
11.8 
12.7 
12.3 
12. 5 
13.2 
14.3 
12.8 
14.1 
13.4 
13.0 
16.4 
13.3 
13.7 
11.6 
12.2 

°  C. 
10.9 
10.8 
11.6 
11.1 
11.6 
13.0 
13.0 
11.4 
12. 5 
13. 2 
11.4 
12.1 
11.4 
11.2 
12.1 
11.6 

°  C. 
10.0 

9.0 
11.0 
10.2 
11.1 

9.4 
12.2 
11.5 

9.7 
12.0 
11.4 
11.0 
11.2 
10.3 
12.1 
10.4 

°  (.'. 

9.8 

8.6 

8.9 

10.9 

9.3 

9.2 

10.2 

10.2 

8.9 

10.0 

9.8 

11.4 

10.1 

10.0 

9.8 

9.5 

°  C. 
9.4 
8.8 
9.6 

10.0 

11.0 
8.4 

10.6 

10.7 
7.7 

11.5 
9.8 

10.0 
9.4 
8.9 
9.7 
8.9 

°  C. 
9.4 
9.3 
9.4 
9.3 
8.4 

10.9 

10.6 
9.3 
8.8 
9.6 
8.6 
9.7 
9.7 
9.9 
9.3 

11.4 

°  a 

10.0 

9.3 

9.8 

11.2 

11.1 

11.0 

9.5 

10.7 

11.0 

10.6 

9.7 

10.9 

11.2 

U.O 

9.9 

9.3 

°  a 

11.0 
9.9 
10.2 
11.8 
10.5 
10.7 
10.8 
11.5 
10.8 
11.4 
11.5 
10.4 
12. 2 
11.3 
10.9 
9.6 

°  C. 
10.7 
10.3 
11.1 
U.l 
12.1 
11.3 
10.6 
12.0 
10.6 
12.7 
10.5 
10.3 
12.8 
13.8 
10.9 
11.2 

°  a 

13.2 

1884 

11.9 

1886 

14.3 

1886 ; 

12.3 

1887 

13  7 

1888 

13.9 

1889 

14.3 

1890 

13  4 

1891 

14.5 

1892 

15.0 

1893 

14.3 

1894 

16.4 

1895  

14.7 

1896 

14.9 

1897 

13.4 

1898 

13.0 

Mean 

12.8 

13.3 

13.4  1  13.1, 

11.8 

10.8 

9.8 

9.7 

9.6 

10.4 

10.9 

11.4 

14.0 
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Taulk  XXIII. — Minimum  montJdy  and  annual  variations  of  the  tenrpendnrr  of  Ike  air  in 
Manila  during  the  'period  1883  to  1898. 


Year. 

Jan. 

Feb. 

Mar. 

°  C. 
6.7 
6.2 
5.2 
6.9 
6.3 
7.9 
8.1 
8.8 
6.6 
6.3 
6.2 
6.6 
5.9 
7.6 
4.7 
2.2 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Annual 
mean. 

1883 

°  C. 
4.4 
4.8 
5.2 
5.9 
4.5 
4.9 
6.1 

e.2 

2.5 
2.0 
5.4 
5.4 
5.5 
5.8 
6.2 
3.7 

°  C. 
6.5 
4.5 

6.8 
6.2 
6.6 
8.3 
7.2 
7.1 
6.0 
6.2 
6.8 
6.5 
6.5 
8.0 
7.2 
2.9 

°  C. 
4.3 
5.9 
4.4 
6.8 
4.2 
7.7 
7.2 
4.3 
7.4 
7.1 
6.7 
6.6 
6.7 
6.9 
7.9 
5.4 

°  C. 
2.8 
3.2 
6.4 
5.5 
5.5 
6.0 
7.1 
5.8 
5.6 
7.3 
2. '2 
5.3 
2.7 
2.9 
4.8 
3.2 

°  a 

3.9 
3.1 
3.5 
5.0 
4.7 
2.9 
5.6 
2.6 
2.3 
5.3 
1.6 
3.1 
2.9 
2.9 
4.3 
3.6 

°  C. 
1.6 
2.6 
3.4 
3.6 
3.1 
2.5 
2.7 
1.5 
2.6 
4.0 
2.4 
3.6 
4.5 
4.2 
3.9 
3.3 

°  C. 
3.0 
2.8 
4.1 
2.8 
4.0 
2.9 
3.5 
5.4 
2.9 
4.0 
2.8 
3.6 
4.1 
2.7 
1.9 
2.2 

°  C. 
2.1 
2.4 
2.6 
2.4 
2.9 
5.1 
4.3 
1.1 
3.2 
2.7 
3.4 
2.0 
2.5 
3.8 
2.7 
5.6 

°  C. 
1.8 
5.2 
5.9 
1.9 
2.5 
2.6 
4.0 
2.6 
5.6 
3.5 
2.9 
6.5 
4.7 
2.7 
2.4 
3.2 

°  C. 
1.8 
3.4 
4.1 
4.0 
2.7 
5.0 
2.8 
2.9 
2.1 
3.2 
2.2 
3.1 
4.4 
6.0 
3.5 
1.8 

°  C. 
4.6 
3.4 
6.0 
3.0 
4.1 
2.1 
1.2 
4.7 
3.7 
5.1 
5.0 
5.0 
5.0 
7.2 
3.8 
5.5 

°  C. 
1.6 
2.4 
2.6 
1.9 
2.5 
2  1 

1884. 

1885 

1886 

1887. 

1888 

1889 

1890 

1.2 
1  1 

1891 

1892 ..   .. 

2.1 
2  0 

1893 

1.6 
2.0 
2.5 

2  7 

1894 

1895 

1896 

1897 

1  9 

1898.. 

1  8 

Mean 

4.8 

6.5 

6.3 

6.2 

4.7 

3.6 

3.1 

.   3.3 

3.1 

3.6  ]     3.3 

4.3 

2.0 

MEAN    MONTHLY    VALUES    OF    THE    MAXIMUM    YAKIATIONS   OF    THE 

TEMPERATURE. 

According  to  the  result  which  Table  XXII  gives  us,  the  highest 
means  of  the  maximum  variations  are  those  of  February,  March,  and 
April;  then  follow  in  diminishing  order  the  means  of  Januaiy,  May, 
Decem])er,  NoYember,  June,  and  October,  and  finall}^  those  of  least 
amplitude  correspond  to  Jul3%  August,  and  September — that  is  to  say, 
to  the  months  that  are  most  rainy  and  have  the  greatest  nel)ulosity. 
From  December  to  May,  both  inclusive,  we  do  not  tind  in  the  whole 
period  any  maximum  variation  the  amplitude  of  which  is  less  than  10^, 
On  the  contraiy,  from  July  to  September,  and  especially  in  the  latter 
month,  the  maximum  oscillations  which  reach  this  amplitude  are  very 
few  in  number. 


I 


RELATION     BETWEEN    THE    MONTHLY    MEANS    OF    THP:    MINIMUM    OSCIL- 
LATIONS. 

The  relation  ])etweenthe  monthl}'  means  of  the  minimum  oscillations 
of  temperature  is  on  the  Y/hole  very  similar  to  what  we  have  indicated 
for  the  means  of  the  maximum  oscillations.  The  means  of  least  ampli- 
tude are  those  of  July  and  September;  those  of  August,  November, 
October,  June,  Deceml)er,  May,  and  January  are  sonnnvhat  greater 
and  in  ascending  order;  and  the  means  of  Februar3%  March,  and  April 
show  th(^  highest  Yalues.  As  it  may  be  said  that  the  most  insigniticant 
oscillations,  less  than  ^  and  ?)-\  are  always  obseiTcd  on  Yery  rainy,  or 
at  least  very  cloud}^  days,  and  these  days  may  occur  in  any  of  the 
months  of  the  year;  hence  in  almost  all,  even  those  which  are  usually 
clearest  and  have  the  greatest  thermic  oscillation,  we  may  tind  here 
and  there  a  minimum  oscillation  le.ss  than  3"^.  Only  in  the  month  of 
April,  to  which  corresponds,  as  will  be  seen  in  the  proper  place,  the 
least  nel)ulositY,  we  do  not  tind  in  the  whole  period  of  sixteen  3'ears 
any  oscillation  whose  amplitude  has  not  exceeded  -i^. 
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MAXIMUM  AND  MINIMUM  OSCILLATIONS  OF  THE  WHOLE  PERIOD. 
KXTKKME  VALUES  OV  THK  MAXIMUM  AN])  MINIMUM  ANNUAL  OSCIL- 
LATIONS. 

'Ihv  iiiaxiniiini  and  iniiiiinuiii  oscillations  for  the  whole  period  from 
ISSH  to  iSlKS  are  of  10.4  and  1.1^,  registered,  respectively,  the  9th  of 
April,  1894,  and  the  27th  of  September,  1890.  The  extreme  values  of 
the  maximum  annual  oscillations  are  16.4"^  and  11.9'^,  corresponding 
to  the  years  1894  and  1884.  The  minimum  annual  oscillations  are 
comprised  between  1.1°  and  2.7°,  observed  in  1890  and  1896. 

DISTRIBUTION    OF   THE    ANNUAL    MAXIMA    AND   MINIMA    IN   THE 
DIFFERENT    MONTHS   OF   THE    YEAR. 

In  the  following-  table  we  give  the  annual  maximum  and  minimum 
oscillations  distributed  among  the  different  months  of  the  year: 

Maxima: 

January 3 

February 5 

March 6 

April 3 

Minima: 

January 1 

June 1 

July 1 

Augusf 2 

September 5 

October 8 

November 2 

December 2 

The  greatest  frequency  of  annual  maximum  oscillations  is  observed 
in  the  mouths  of  Februaiy  and  March,  and  that  of  the  minimum  in  the 
month  of  September. 

aiAXIMUM   AND   MINIMUM   OSCILLATIONS    FOR   THE    ENTIRE    PERIOD. 

The  maximum  and  minimum  nionthl}^  oscillations  for  the  entire 
period  may  be  seen  below. 


January... 
February . . 

March 

April 

May , 

June 

July 

August 

September 
October  . . . 
November. 
December. 


Maximum  oscillation 


Minimum  oscil- 
lation. 


Without  doubt  the  minimum  oscillation  corresponding  to  the  month 
of  December,  1889,  in  this  table  will  attract  attention,  but  it  should  be 
noted  that  this  was  observed  on  a  very  cloudy  day  when  there  were 
copious  rains,  due  to  the  influence  of  a  typhoon,  which,  proceeding  from 
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the  Pacific,  divided  itself  into  two  branches  on  reachini>-  the  archi- 
pelago, one  passing  by  the  south,  not  very  far  from  Manila,  and  the 
other  advancing  toward  the  north  in  the  Pacific,  to  the  east  of  Luzon. 

DAILY    VARIATION    OF    THE    TEMPERATURE    OF    THE    AIR    IN    MANILA. 

The  daily  monthly  course  of  the  temperature  of  the  air  in  Manila 
may  be  seen  in  Table  XXIV,  which  includes  the  hourly  means  of  each 
month,  taken  from  the  period  1889-18!)8.  These  same  mean  monthly 
values  have  been  used  in  tracing  the  twelve  curves  of  Plates  VII  and 
VIII. 


Table  XXIV 


-Mean  hourly,  moriihly,  annual,  and  semiannual  variations  of  t)ie  tem- 
perature of  the  air  during  the  period  1889  to  1898. 


FORENOON. 


Month. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

January               

°  C. 
23.1 
23.5 
24.6 
25.9 
26.4 
26.0 
26.6 
2.5.6 
25.5 
25.2 
24.4 
23.5 

°  c. 

22.7 
23.1 
24.2 
25.5 
26.1 
25.8 
25.4 
2.5.4 
25.3 
25.0 
24.2 
23.3 

°  a 

22.4 
22.7 
23.8 
25.0 
25.7 
25.5 
25.2 
25.2 
25.2 
24.7 
23.9 
23.0 

°C. 
22.0 
22.3 
23.4 
24.5 
25.4 
25.3 
25.0 
25.0 
25.0 
24.5 
23.6 
22.8 

°C. 
21.7 
21.8 
23.0 
24.1 
25.1 
25.1 
24.8 
24.9 
24.9 
24.4 
23.5 
22. 5 

°  C. 
21.5 
21.6 

22.8 
23.9 
25.2 
25.2 
24.8 
24.8 
24.8 
24.3 
23.3 
22.  3 

°  C. 
21.7 
22.0 
23.7 
25.7 
27.0 
26.4 
25.8 
25.7 
25.7 
25.2 
24.0 
22.8 

°  C. 
23.4 
24.2 
26.1 
28.3 
29.0 
28.2 
27.2 
27.0 
26.9 
26.7 
25.4 
24.2 

°  C. 
2b.1 
26.5 
28.1 
29.5 
30.0 
29.3 
28.2 
28.0 
27.9 
28.0 
26.8 
25.9 

°  a 

26.7 
27.3 
28.6 
30.0 
30.4 
30.0 
28.9 
28.6 
28.6 
28.8 
27.8 
26.9 

°  a 

27.3 
28.0 
29.1 
30.6 
31.0 
.30.4 
29.3 
29.1 
28.9 
29.3 
28.4 
27.7 

°C. 
27  9 

February  

28  5 

29  8 

April. . 

31  3 

May ... 

31  5 

30  7 

July 

29  6 

August 

September 

29.3 
29.2 
29  7 

28  7 

December 

28.0 

Mean  . 

24. 94 

24.67 

24.36 

24.07 

23. 82 

23.71 

24.64 

26.38 

27.83 

28.55 

29.09 

99  52 

Mean,  November-May. . . 
Mean,  June-October  ." 

24.49 

25.58 

24.16 
25.38 

23.79 
25.16 

23.43 
24.96 

23.10 

24.82 

22. 94 

24.78 

23. 84 
25.76 

25.80 
27.20 

27.50 
28.28 

28.24 
28.98 

28.87 
29.40 

29.39 
29.70 

AFTERNOON. 


Month. 


a 

January 28.4 

February 29. 4 

March 30. 6 

April 32. 2 

May 32.0 

June 31.0 

July I  29.8 

August 29. 6 

September |  29. 4 

October |  29.9 

November '  29. 0 

December I  28. 4 


Mean 29.98 


Mean,    November- 
May  

Mean,  June-October 


30.00 
29.94 


°  C. 
28.9 
29.9 
31.2 
32.7 
32.1 
31.1 
29.8 
29.5 
29.3 
29.9 
29.0 
28.5 


30.16 


30.33 
29.92 


°  C. 
29.1 
30.1 
31.4 
32.8 
31.8 
30.8 
29.6 
29.2 
29.0 
29.6 
28.8 
28.4 


30.34 
29.64 


°  C. 
28.7 
29.8 
31.0 
32.4 
31.2 
30.4 
29.1 
28.7 
28. 5 
29. 2 
28.4 
28.0 


29.62 


29.93 
29.18 


°  a 

27.8 
29.0 
30.2 
31.5 
30.5 
29.7 
28.5 
28.3- 
28.0 
28.5 
27.6 
27.2 


28.90 


29.11 
28.60 


°  a 

26.6 
27.6 
28.8 
30.1 
29.6 
28.9 
27.9 
27.7 
27.4 
27.7 
26.8 
26.1 


27.93 


27.94 
27.92 


°  a 

25.5 
26.4 
27.7 
29.0 
28.9 
28.2 
27.3 
27.2 
27.0 
27.1 
26.1 
25.4 


27.15 


27.00 
27.36 


°  a 

24.9 

25. 7 
26.9 
28.3 
28.4 
27.7 
27.0 
26.8 
26.7 
26.8 
25.7 
25.0 


26.66 


26.41 
27.00 


°  a 

24.5 

25.1 
26.3 
27.7 
27.9 
27.3 
26.6 
26.5 
26.3 
26.3 
25.4 
24.5 


26.20 


25.91 
26.60 


°  a 

24.1 

24.7 
25.9 
27.2 
27.5 
26.9 
26.2 
26.3 
26.1 
26.0 
25.1 
24.3 


25.86 


25.54 
26.30 


°  a 

23.8 

24.4 
25.6 
26.9 
27.1 
26.6 
26.0 
26.0 
25.9 
25.7 
24.8 
24.0 


25.56 


25. 21 
26.04 


12.    Mean. 


°  C. 
23.4 
24.0 
2.5.1 
26. 4 
26.8 
26.3 
26.8 
25.8 
2.5.6 
2,5.5 
24.6 
23.8 


25.26 


24.87 
25.80 


°  a 

25. 1 
25.7 
27.0 
28.4 
28.6 
28.0 
27.2 
27.1 
26.9 
27.0 
26.1 
25.3 


26.87 


26.60 
27. 24 


DAILY    OSCILLATION    OF    THE    TEMPERATURE    OF    THE    AIR. 


In  the  following  table,  as  well  as  in  the  twelve  curves,  the  only  oscil- 
lation which  is  ordinarily  observed  in  the  daily  variation  of  the  tem- 
perature of  the  air  is  seen  at  once,  the  minimum  taking  place  at  5  or  6 
in  the  morning  and  the  maximum  from  1  to  3  in  the  afternoon. 
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Tlio  laws  wliic'li  oovciM  tliis  oscillation  will  l>o  roadily  ohservod  by 
moans  of  tho  following-  tal)l«\  in  which  w«^  tiivo  the  hours  of  the  minima 
and  maxima  and  the  amount  of  the  mean  oscillation  of  each  month, 
data  wiiich  we  takt'  from  the  sjune  Table  XXIV: 


.Innnnry  . 
Fobruarv 
March..". 
.April  .... 

May 

•lime 

Julv 


August 

September. 

October 


Month.x. 


Hours  of— 


Minimum.  Maximum. 


Noveml)er . 
December  . 


Mean . 


fi  a. 
(■)  a. 
5  a. 

5  a. 
fo  a. 
16  a. 

6  a. 
()  a. 


b  a. 
6  a. 


p.m. 
p.  m. 
p.  m. 
p.m. 
p.  m . 
p.m. 
p.  m . 
p.  m. 
p.m. 
p.m. 
p.m. 
p.m. 
p.m. 
p.m. 
p.m. 


Amplitude 
of  oscilla- 
tion. 


7.6 
8.5 
8.6 
8.9 
7.0 
6.0 


5.0 

4.8 
4.6 


5.7 
6.2 


LAWS     OF     THIS     DAILY     OSCILLATION     IN     THE     DIFFERENT    MONTHS    OF 

THE  yf:ar. 


These  conclusions  may  evidently  be  deduced  from  this  tal)le: 

1.  That  the  months  of  greatest  oscillation,  whose  mean  amplitude  is 
comprised  l)etween  7"-^  and  9"^,  are  April,  March.  February,  and  Janu- 
aiy.    The  greatest  mean  amplitude  is  of  8.9^  and  corresponds  to  April. 

2.  That  the  months  of  the  least  oscillation,  whose  amplitude  oscil- 
lates between  4'^  and  o"-,  are  July,  August,  and  September.  The  mini- 
mum mean  amplitude  of  thermic  oscillation  is  -t.O"^  and  corresponds  to 
the  month  of  September, 

3.  That  the  months  of  intermediate  oscillation,  whose  amplitude 
varies  from  5    to  T,  are  June,  October,  November,  and  December. 

4.  Hence  it  follows  that  what  we  read  in  the  Official  Guide  of  the 
Philip})ines,  page  115,  can  not  be  admitted  in  an  absolute  wa}^  that  is 
to  say,  that  tne  greatest  oscillations  are  observed  in  the  most  temper- 
ate months  and  the  least  in  the  hottest  months;  because  it  is  certain 
that  April  is  the  hottest  month  after  May,  and  notwithstanding  it 
shows  the  maximum  thermic  oscillation.  The  reason  for  this  greater 
or  lesser  oscillation  must  be  sought  rather,  as  we  have  already  indi- 
cated, in  the  state  of  nebulosity  of  the  atmosphere. 

.5.  In  the  months  of  the  greatest  oscillation — January-April — the 
minimum  corresponds  to  H  a.  m.  and  the  maximum  to  8  p.  m. 

6.  In  the  months  of  May  and  June  the  hour  of  the  minimum  as  well 
as  that  of  the  maximum  is  somewhat  advanced,  the  former  occurring 
at  5  a.  m.  and  the  latter  at  2  p.  m, 

7.  In  the  month  of  July  the  minimum  hourly  observation  corre- 
sponds to  5  jind  ()  in  the  morning  and  the  maximum  to  1  and  2  in  the 
afterno()n,  which  indicates  that  the  hour  of  the  minimum  is  again 
retarded,  at  the  same  time  that  the  hour  of  the  maximum  still  advances. 
In  August  and  Septem))er  the  minimum  is  already  observed  at  (!  a.  m., 
as  in  the  tirst  months  of  the  year;  but  the  maximum  has  advanced  to 
1  p.  m. 
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REPORT    OF    THE    PHILIPPINE    COMMISSION.  KH 

8.  From  OctoluT  to  Decoiiiber.  t)oth  inclusive,  the  niiniuumi  still 
takes  place  at  0  a.  m..  hut  the  niaxinuun  is  a^;aiii  somewhat  retarded, 
especially  in  i)ecem})er;  in  Octol)er  and  November  the  hourly  maxi- 
mum observation  is  that  of  1  and  that  of  2  p.  m.,  but  in  December  it 
is  already  only  that  of  2  p.  m. 

MEAN    DAILY    OSCILLATION    OF    THE    TEMPERATUKE.     AXMUAL    AND 

SEMIANNUAL. 

At  the  foot  of  Table  XXIV  we  give  not  only  the  hourly  annual 
variation  of  the  temperature  of  the  air  in  Manila  but  also  the  hourly 
semianimal  variation,  for  which  purpose  we  have  considered  the  year 
as  divided  into  two  periods — June-October  and  November-Ma}' — a 
division  which  we  think  very  apropos  for  our  object,  since  the  first 
includes  th(>  months  of  most  copious  rains  and  greatest  nebulosity,  and 
the  second,  on  the  contrary,  the  least  cloudv  months  and  with  the  least 
aqueous  pret-ipitation.  These  mean  annual  and  semiannual  values  may 
be  seen  graphical!}'  represented  in  the  three  curves  of  Plate  IX.  In 
the  adjoining  table  we  give  the  amplitude  of  the  oscillation  and  the 
hours  of  the  maximum  and  minimum,  such  as  they  appear  in  these 
same  annual  and  semiannual  means: 


Hours  of— 
Minimum.  [  Maximum. 

Amplitude 

of 
o.scillation. 

6  a.m 2  p.m 

Ca.m 3p.m 

6  a.m 1  p.m 

6.45 

November-Mav            

7  40 

June-October 

5.16 

From  these  data  we  conclude: 

1.  That  the  mean  annual  oscillation  is  6.45°. 

2.  That  the  mean  oscillation  for  the  period  from  November  to  May 
is  7.40 -,  and  that  of  the  other  period  from  June  to  October,  5.16^. 
The  difference  between  the  oscillations  of  both  periods  is  2.24^. 

3.  That  the  mean  annual  hours  of  the  daily  minima  and  maxima  are 
respectively  6  a.  m.  and  2  p.  m. 

4.  That  in  the  two  periods  the  mean  iiiininuuii  of  the  hourly  obser- 
vations corresponds  to  6  a.  m. 

5.  That  the  maximum  of  the  mean  result  of  the  period  from  Novem- 
ber to  May  corresponds  to  3  p.  m.,  and  that  of  the  other  period  from 
June  to  October  to  1  p.  m. 

PROBABLE    CAUSE    OF    THE    ADVANCE    OF    THE    HOUR    OF    MINIMUM    OR 
]\LA.XIMUM    TEMPERATURE    IN    SOME    MONTHS    OF    THE    YEAR. 

It  is  known  that  the  minimum  daily  temperature  is  usmdly  regis- 
tered everywhere  about  sunrise;  and  as  in  these  countries  within  the 
Tropics  the  position  of  the  sun  and  the  length  of  the  day.  and  conse- 
quently the  hour  for  the  rising  of  said  heavenly  body  differs  very  little 
in  the  different  months  of  the  year,  hence  the  hour  of  minimum  tem- 
perature is  also  almost  the  same  in  all  the  months.  We  have  said 
above  that  said  hour  advances  a  little  in  the  months  of  May  and  June; 
and,  indeed,  we  find  that  during  these  two  months  the  sunrise  takes 
place  a  little  earlier  than  in  all  the  rest. 
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So  far  as  i-oiictn-iis  the  advanco  which  is  obsorvod  in  the  hour.s  of 
the  inaxiina  from  ^Slay  to  Dt'eeniber,  if  compared  with  those  of  the 
tirst  four  months — from  ,Ianuary  to  April — we  think  that  principally, 
and  more  than  to  any  other  cause,  it  is  to  be  attributed  to  the  state 
of  cloudiness  of  the  atmosphere.  As  a  clear  and  evident  contirmation 
of  this  our  readers  are  referred  to  the  study  which  Father  Algue  made 
in  the  meteorolog-ic  reviews  of  our  Monthly  Bulletin  of  1894  of  the 
mean  monthly  variation  of  the  temperature  of  the  air  in  Manila  and 
the  actual  variation  of  the  clear  and  of  the  cloudy  days.  There  were 
published  therein  twelve  plates,  corresponding^  to  the  twelve  months 
of  the  year,  in  each  of  which  may  be  seen  three  curves,  which  repre- 
sent, respectively,  the  mean  monthly  variation  of  the  temperature 
deducted  from  a  period  of  several  years,  and  taking-  into  account  for 
the  average,  {(/)  all  the  days  of  the  month,  {/>)  only  the  clear  days,  and 
{c)  only  the  cloudy  days.  Now,  then,  comparing  the  curve  of  mean 
oscillation  of  the  clear  days  with  that  of  the  cloudy  da^^s,  it  is  seey 
that  in  the  latter  not  only  is  the  amplitude  of  the  oscillation  much  less, 
but  also  in  all  the  months  the  hou.r  of  the  daily  maximum  is  notably 
advanc(^d,  whereas  it  is  retarded  in  the  clear  days.  Thus,  we  remem- 
ber having  noted  sometimes  on  very  clear  days  that  the  maximum  has 
not  been  registered  until  almost  4  p.  m. ,  and  even  between  4  and  5  p.  m. , 
while  on  ver}-  rainv  days  it  sometimes  takes  place  shortly  after  midday. 

Hence,  if  this  is  observed  in  all  the  months  of  the  year,  comparing 
the  oscillation  of  the  cloud}'  days  with  that  of  the  clear  days,  it  is 
readily  understood  that  the  mean  nebulosity  of  the  different  months 
of  the  year  must  have  a  marked  influence  on  the  general  oscillation  of 
each  month.  In  Chapter  VII  it  will  be  told  how  Januarj^,  February, 
March,  and  April  are  the  clearest  months,  and  in  those  precisely  we 
have  just  seen  that  the  hour  of  maximum  temperature  is  most  retarded. 
On  the  contrary,  the  nebulosity  is  greater  in  the  other  months,  but 
especially  in  August  and  September;  and  so  also  we  have  noted  that 
the  hour  of  maximum  temperature  is  advanced  in  them,  especially  in 
the  two  months  cited. 
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THE  HOURLY  MEANS  OE  THE  TEMPERATURE  OF  THE  AIR  COMPARED 
BETWEEN  THEMSELVES  AND  WITH  THE  MONTHLY  MEANS. 

Table  XXV. — Differencr  between  the  hourly  means  compared  between  themselves  and 
between  the  same  hourly  means  and  the  monthly  means  af  the  temperature  of  the  air  in 
Manila. 


Hours. 


Jan. 

Feb. 

—2.0 

2.. 2 

—  0.3 

—  0.5 

—2.4 

—2.6 

—  0.4 

-0.4 

—2.7 

-3.0 

—  0.3 

—  0.4 

—3.1 

—3.4 

-0.4 

—  0.4 

—3.4 

-3.9 

—  0.3 

—  0.5 

— 3.« 

—4.1 

—  0.2 

—  0.2 

—3.4 

-3.7 

0.2 

0.4 

—1.7 

—1.5 

1.7 

2.2 

0.6 

0.8 

2.3 

2.3 

1.6 

1.6 

1.0 

0.8 

2.2 

2.3 

0.6 

0.7 

2.8 

2.8 

0.6 

0.5 

3.3 

3.7 

0.5 

0.9 

3.8 

4.2 

0.5 

0.5 

4.0 

4.4 

0.2 

0.2 

3.6 

4.1 

—  0.4 

—  0.3 

2.7 

3.3 

—  0.9 

—  0.8 

1.5 

1.9 

—  1.2 

-1.4 

Mar. 


Apr. 


May 


June. 


July. 


Aug.   Sept.    Oct.    Nov.    Dec. 


An- 
nual. 


1  a.m 

0-1  a.m... 

2  a.m 

1-2  a.m... 

3  a.  m 

2-3  a.m... 

4  a.  m 

a-4a.m... 

6  a.m 

4-5  a.  m . . . 

6  a.m 

h-*S  a.m... 

7  a.  Ill 

ti-7a.m... 

8  a.m 

7-8  a.m... 

9a. m 

8-9  a.m... 

10  a.m 

9-10  a.m.. 

11  a.m 

10-11  a.m. 

12m.d 

11-12  a.m. 

1  p.m 

0-1  p.m... 

2  p.m 

1-2  p.m... 

3  p.m 

2-3  p.m... 

4  p.m 

3-1  p.m... 

5p.m 

4-5  p.m... 
6p.m 

5-6  p.m... 

7  p.m 

6-7  p.m  . .. 

8  p.m 

7-8  p.m... 

9  p.  m 

8-9  p.m... 

10  p.m 

9-10  p.m.. 

11  p.m 

10-11  p.m. 

12m.n 

11-12  p.m. 

Mean. 


0.41      0.7 

-1.1  —1.2 
-0.2  —0.0 
-0.6  —0.7 
-0.6—0.6 
-0.41— 0.6i 
-1.0  —1.0 
-0.4 
-1.3 
—  0.3 
-1.7 
-0.4 


-0.4 
-1.3 
-0 
-1, 

-0.4 


f   2.2i 

1    0.6 


2.5 


—2.4 

—  0.5 
—2.8 

—  0.4 
—3.2 

—  0.4 
—3.6 
—0.4 
-4.0 

—  O.4I 
—4.2 

—  0.2 
—3.3 

0.9 
—0.9 
2.4 
1.1 
2.0 
1.6 
0.5 
2.1 
0.5 
2.8 
0.7 
3.6 
0.8 
4.2 
0.6 
4.4 
0.2 
4.0 

—  0.4 
3.2 

—  0.8 
1.8| 

—  1.4' 
0.7 

—  1.1 
—0.1 

—  0.8 
—0.7 

—  0.6 
—1.1 

—  0.4 
—1.5 

—  0.4 
—1.9 

—  0.41 


—2.5 

—  0.5 
—2.9 

—  0.4 
—3.4 

—  0.5i 
—3.9; 

—  0.5 
—4.3 

—  0.4 
—4.5 

—  0.2 
—2.7 

1.8 
—0.1 
2.6 
1.1 
1.2 
1.6 
0.5 
2.2 
0.6 
2.9 
0.7 
3.8 
0.9 
4.3 
0.5 
4.4 
0.1 
4.0 

—  0.4 
3.1 

—  0.9 
1.7 

—  1.4 
0.6 

—  1.1 
—0.1 

—  0.7 
— 0 

—  0.6 
—1.2 

—  0.5 
-1.5 

—  0.3 
—2.0 

—  0.5 


2.5 

0.7 


-0.3 

-2.9 

-0.4 

-3.2 

-0.3 

-3.5 

-0.2 

-3.4 

-0.1 

-1.6 

1.8 

0.4 

2.0 

1.4 

LO 

1.8 

0.4 

2.4 

0.6 

2.9 

0.5 

3.4 

0.5 

3.5 

0.] 

3.2 

-0.3 

2.6 

-0.6 

1.9 


— 2.O1 

—  0.3 
2.2 

—  0'.2 
—2.5 

—  0.3 
—2.7 

—  O.i 
-2.9 

—  0.2 
—2.8 

—  0.1 
—1.6 

1 

0.2 

1.8 

1.3 

1.1 

2.0 

0.7 

2.4 

0.4 

2.7 

0.3 

3.0 

0.3 

3.1 

0.] 


—  0.3 
2.4 

—  0.4 
1.7 

0.71  —  0.7 
1.01      0.9 

—  0.8 
0.2 

—  0.7 
—0.3 

—  0.5 
—0 

—  0.4 
—1.1 

—  0.4 
—1.4 

—  0.3 
—1 

—  0.3 


-0.9 
0.3 
-0.7 
-0.2 
-0.5 
-0.7 
-0.5 
-1.1 
-0.4 

-1.0 

-0.4 

-1.8 

-0.3 


2.1 

0.6 


1.9 

0.5 


—1.6 

—  0.2 
—1.8 

—  0.2 
—2.0 

—  0.2 
2.2 

—  0.2 
—2.4 

—  0.2 
—2.4 

—  0.0 
—1.4 

1.0 
0.0 
1.4 
1.0 
1.0 
1.7 
0.7 
2.1 
0.4 
2.4 
0.3 
2.6 
0.2 
2.6 
0.0 
2.4 

—  0.2 
1 

—  0.5 
1 

—  0.6 
0 

—  0.6 
0.1 

—  0.6 
— 0 

—  0.3 
—0.6 

—  0.4 
—1.0 

—  0.4 
— 1 

—  0.2 
—1.4 

—  0.2 


1.5 

0.4 


—1.8 

—1.93 

—  0.3 

—  0.32 

—2.0 

—2.20 

—  0.2 

—  0. 27 

-2.3 

-2.51 

—  0.3 

—  0.31 

—2.5 

—2.80 

—  0.2 

—  0.29 

-2.8 

—3.05 

—  0.3 

—  0.2.5 

—3.0 

—3.16 

—  0.2 

—0.11 

—2.5 

-2.23 

0.5 

0.93 

—1.1 

—0.49 

1.4 

1.74 

0.6 

0.96 

1.7 

1.45 

1.6 

1.68 

1.0 

0.72 

2.4 

2.22 

0.8 

0.54 

2.7 

2.65 

0.3 

0.43 

3.1 

3.11 

0.4 

0.46 

3.2 

3.29 

0.1 

0.18 

3.1 

3.18 

—  0.1 

—  0.11 

2.7 

2.75 

—  0.4 

—  0.43 

1.9 

2.03 

—  0.8 

—  0.72 

0.8 

1.06 

—  1.1 

—  0.97 

0.1 

0.28 

—  0.7 

—  0.78 

—0.3 

-0.21 

—  0.4 

—  0.49 

—0.8 

—0.67 

—  0.5 

—  0.46 

—1.0 

—1.61 

—  0.2 

—  0.34 

—1.3 

-1.31 

—  0.3 

—  0.30 

—1.5 

—1.61 

—  0.2 

—  0.30 

1.9 

0.5 


1.93 

0.54 


Following-  the  same  method  as  heretofore,  we  have  included  Table 
XXV,  the  diHerences  between  each  of  the  hourly  means  which  we  have 
given  in  Table  XXIV  and  the  respective  monthly  means.  In  the  inter- 
mediate lines  we  complete  this  study  with  the  difference  which  results 
from  comparing  each  one  of  the  hourly,  monthly,  and  annual  means 
with  that  immediately  before  it. 

A  study  of  this  table  will  not  only  confirm  the  conclusions  which 
we  have  reached  in  the  preceding  paragraph,  but  it  will  enable  us  to 
see  readily  the  hours  in  which  the  increase  or  decrease  of  the  tempera- 
ture of  the  air  is  usually  greater  or  less.  In  effect,  attending  princi- 
pally to  the  differences  between  each  one  of  the  twenty-four  hours 
and  that  immediately  preceding  it,  the  following  conclusions  may  be 
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(locliu'od.  which  conrirni  and  comploto  tho  hiws  of  tlio  daily  variutioii  of 
the  teinporature  of  the  air  in  Manila,  hriotly  outlined  in  the  piec(Mling 
paragraph. 

1.  Speaking-  in  general  of  the  whole  year,  or  rather  of  the  result 
which  the  hourly  annual  means  give  us,  we  find  that  the  least  ditfer- 
ences  between  two  consecutive  hours  are  those  which  correspond  to  5 
to  H  a.  ni.  and  2  to  3  p.  m.,  which  proves  that  most  conunoidy  lu'twcen 
those  two  hours  and  betw'een  these  tw^o  latter  the  absolutely  daily 
minima  and  maxima  occur.  The  difference  from  1  to  2  p.  m.  is  even 
greater,  but  not  very  different  from  that  which  results  from  '1  to  3 
p.  m. ;  a  sufficiently  clear  indication  that,  at  least  in  some  months  of 
the  year,  the  daily  maximum  is  usually  registered  before  2  p.  m. 

2.^  Speaking  also  in  general  of  the  whole  year,  the  greatest  differ- 
ences are  those  from  7  to  8  a.  m.  and  5  to  6  p.  m. ;  approaching  the 
first  is  the  difference  from  8  to  9  a.  m.  and  not  very  different  from  the 
second,  those  from  4  to  5  p.  m.  and  6  to  7  p.  m. 

Hence  it  follows,  {a)  that  the  most  pronounced  ascent  of  temperature 
usually  lasts  about  two  hours,  beginning  one  or  two  hours  after  the 
rising  Of  the  sun;  and  {h)  that  the  greatest  descent  occurs  in  the  neigh- 
borhood of  the  setting  of  the  sun,  and  usually  begins  some  thn^c  hours 
before  sunset,  terminating  shortly  after  the  sun  has  hidden  its  rays 
below  the  horizon. 

3.  From  January  to  July,  both  inclusive,  the  least  difference  of  the 
dawn  is  that  from  5  to  6  a.  m.  From  August  to  December  all  the 
differences  of  the  night  and  of  the  dawn  are  quite  uniform  between 
themselves  from  9  p.  m.  to  6  a.  m..  appearing,  on  the  whole,  those 
from  4  to  5  a.  m.  and  5  to  6  a.  m.  a  little  less  in  general. 

4.  The  difference  from  5  to  6  a.  m.  in  the  months  of  May  and  June 
is  the  least  of  all  those  of  the  dawn,  but  positive;  whence  it  may  be 
deducted  that  the  minimum  in  these  months  must  be  advanced  and 
take  place  between  5  and  5.30  a.  m.,  as  already  seen  in  the  preceding 
paragraph.  In  3n\y  the  difference  from  5  to  6  is  0.0;  therefore  the 
minimum  of  this  month  must  be  registered  in  the  neighborhood  of 
5.30  a.  m.,  or  even  sometimes  between  5  and  5.30  and  at  other  times 
between  5.30  and  6  a.  m.  In  the  remaining  months  the  difference 
between  5  to  6  a.  m.  is  still  negative,  and  consequently  indicates  that 
the  minimum  nuist  be  registered  in  the  neighborhood  of  6  a.  m. 

5.  In  the  months  from  Januar}^  to  April  the  least  difference  of  the 
afternoon  corresponds  to  2  to  3,  and  in  the  other  months  to  from  1  to  2, 
which  is  due  to  the  advance  of  the  maximum  of  which  we  have  spoken 
in  the  preceding  paragraph. 

6.  The  difference  from  1  to  2  p.  m.  is  0.0  in  the  months  of  July,  Octo- 
ber, and  November;  hence  the  maximum  of  said  months  must  be 
registered  at  1.30  p.  m.,  or  rather  sometimes  between  1  and  1.30  and 
at  other  times  between  1.30  and  2  p.  m. 

7.  The  difference  from  1  to  2  p.  m.  is  not  only  the  least  l>ut  nega- 
tiv^e  in  the  months  of  August  and  September,  therefore  the  maximum 
of  these  months  nuist  be  registered  somewhat  ))efore  1.30  p.  m. 

8.  The  most  marked  increase  of  temperature  is  observed  from  7  to  9 
in  the  months  froiu  January  to  March  and  August  to  December,  and 
from  ()  to  8  in  the  months  of  April,  May,  and  flune.  In  July  the  great- 
est increase  is  observed  from  7  to  8,  the  difference  from  6  to  7  being- 
somewhat  less  and  equal  to  that  from  8  to  9. 
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9.  The  greatest  afternoon  ditference  and  in  a  negative  direction  takes 
place  from  5  to  7  in  the  months  of  Januar}-  to  April,  and  from  4  to  6 
in  the  months  October,  November,  and  December.  In  ISIay,  June, 
July,  August,  and  September  the  greatest  negative  differences  are 
noted  from  3  to  7,  the  greatest  of  them  being  between  5  and  6. 

ANNUAL  VARIATION    OF   THE    TEMPERATURE    OF    THE    AIR    IN    DIFFERENT 
POINTS    OF   THE    ARCHIPELAGO. 

METHOD  WHICH  AVE  HAVE  FOLLOWED  TO  DETERMINE  THE  MONTHLY  THERMOMETRIC  MEANS 
OF    THE    TEMPERATURE    OF    THE    AIR    IN    DIFFERENT    STATIONS    IN    THE    PHILIPPINES. 

For  similar  reasons  to  those  heretofore  expressed  we  have  thought 
that  the  simplest  and  most  suitable  manner  of  linding  with  sufficient 
accuracy  the  monthl}^  means  of  the  temperature  of  the  air  in  different 
points  of  the  archipelago,  would  be  to  find  the  averages  of  the  abso- 
lute maxima  and  minima  of  each  da}^  deduct  from  them  the  monthly 
means  and,  uniting  various  years  of  observation,  determine  what  we 
might  call  the  normal  means  of  each  month;  although  it  must  be  said 
that  the  term  of  years  which  we  have  taken  into  account  for  these 
results  being  generally  short,  the  means  which  we  shall  give  can  only 
have  a  temporary  value. 

STATIONS    AVHICH    WE    HAVE    SELECTED    IN    LUZON,    VISAYAS,   AND    MINDANAO. 

The  stations  which  we  have  selected  for  this  study  are:  7  in  Luzon, 
1  in  Visayas,  1  in  Mindanao,  and  1  in  Jolo.  In  Luzon  we  have 
taken  Aparri,  on  the  northern  coast;  Vig-an,  on  the  western  coast; 
Daet  and  Alba^^  on  the  eastern  coast;  and  Tuguegarao,  Bayoml)ong, 
and  Magalang,  in  the  interior  of  the  island.  Not  having  published  in 
our  monthly  bulletins  up  to  the  present  time  more  temperature  data 
from  the  meteorological  stations  of  Luzon  than  the  observations  of  10 
a.  m.  and  4  p.  m.,  we  were  obliged  to  refer  to  the  original  reports  and 
pick  out  one  In^  one  the  inaxima  and  minima  of  each  day  in  order  to 
go  on  deducting  from  them  the  monthly  averages;  hence  the  motive 
which  induced  us  to  include  only  said  seven  stations,  overlooking  the 
others,  is  readily  understood,  and  for  only  taking  into  account  a  few 
years  of  o])servation. 

As  to  the  Visayas  Islands,  we  have  given  preference  to  the  observa- 
tions of  the  model  farm  of  La  Carlota,  partly  because  they  are  the 
most  complete  we  possess,  and  also  because  in  those  taken  in  the 
agronomic  stations  of  Iloilo  and  Cebu  we  find  notable  discrepancies 
which  lead  us  to  suppose  instrumental  errors  that  are  unknown  to  us. 

Of  this  staton  of  La  Carlota  and  of  that  of  Aparri,  located,  respec- 
tively, in  the  center  of  the  Visaj'as  group  of  islands  and  at  the  north- 
ern extremity  of  Luzon,  we  shall  give  quite  complete  statistics  of  mean 
monthly  temperatures  as  well  as  of  extreme  temperatures. 

In  this  way,  as  Aparri  is  distant  from  Manila,  and  Manila  from 
La  Carlota,  some  4-  of  latitude,  we  shall  be  able,  bv  means  of  the 
observations  of  these  three  points  compared  between  themselves,  to 
form  an  approximate  idea  of  the  thermic  conditions  of  the  principal 
regions  of  the  Archipelago. 

For  Mindanao  and  Jolo  we  have  made  use  of  the  observations  taken 
for  several  years  in  the  capitals  of  both  islands  by  Fathers  Baltasar 
Ferrer  and  Gaspar  Colomer,  of  the  Society  of  Jesus. 
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.\NNr.\I,    V.\RIAT10X    OK    TllK   TK.Ml'KK.VTURE    IN    APAKKl    AN'l)    l.A    CAKLOTA. 

Hearinjif  in  mind  those  ))riot'  indications,  soo,  in  the  two  following 
tiiblos  (XXVI  and  XXVII),  the  mean  tiMiiperaturcs  of  Apairi  durinj^ 
the  ])eriod  from  1886  to  1895  and  those  of  La  Carlota  for  the  i)eriod 
from  1891  to  1808. 

Tahle  XXVI. — Monthln  and  annual  mean  of  temperature  at  Aparri,  ISSr,  to  1S95. 


Yeiirs. 

Jan. 

Feb. 

Mar. 

Apr. 

May.  June.,  July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Mean. 

1886 

22.6 
23.8 
22.8 
24.6 
23.6 
22.2 
22.9 
23.1 
23.0 
22.5 

°  C. 
22.3 
23.9 
23.9 
24.4 
24.3 
23.8 
24.7 
24.0 
23.2 
23.0 

°  a 

24.7 
24.6 
25.5 
25.9 
25.8 
2.5.3 
2.5.4 
25.0 
24.6 
24.2 

°C. 
27.0 
26.3 
28.2 
28.3 
27.2 
26.7 
26.8 
26.5 
25.8 
2.5.8 

°  a 

27.6 
27.5 
28.9 
29.0 

°  C. 
28.4 

°  C. 

°  C. 
27.8 
27.5 
28.1 
29.0 
28.5 
27.3 
27.4 
27.3 
27.8 
27. 5 

°  C. 
27.5 
27.1 
28.1 
28.2 
27.3 
26. 7 
27.1 
27.0 
27.1 

°  c. 

26.9 

25.8 
27.0 
28.1 
25.4 
26.7 
25.8 
26.0 
26.6 
26. 1 

°  a 

24.5 
25.1 
26.0 
25.8 
24.3 
25.4 
25.0 
23.6 
24.6 
24.7 

°  C. 
21.8 
23.4 
24.7 
24.0 
24.1 
23.6 
22.4 
23.2 
23.5 
23.2 

°  C. 

1887 

28.4 
28.7 

28.7 

27.9 
27.9 
28.1 

25. 9 

1888 

26.7 

1889 

27.0 

1890 

27.9     28.7 
29.3  j  28.5 

28.4 
27.8 
27.9 
26.8 
27.2 
27.8 

26.3 

1891 

1892 

26.1 

1893 

1894 

1895 

26.5     27.8 
27.2     27.9 
27.0     28.2 

•25.6 
25.7 

Mean 

23.1     23.8 

25. 1     26. 9 

27.9     28.4  1  27.8 

27.8 

27.3 

26.4 

24.9 

23.4 

26.2 

Table  XXVII. — Monthly  and  annual  mean  of  temperature  at  La  Carlota,  1891  to  1898. 


Years. 

Jan.    Feb.    Mar.    Apr. 

May.  June.  July. 

Aug.   Sept. 

Oct.  '  Nov. 

Dec. 

Mean. 

1891 

°  C  1  °  C. 

°C. 

°  C. 
27.8 
27.7 
27.9 
27.0 
27.2 
27.4 
28.3 

°  C. 
28.5 
28.1 
27.1 
27.5 
26.9 
26.7 
28.3 

°  C. 
27.5 
27.0 
27.1 
27.0 
26.3 
26.5 
27.7 
26.8 

°  C. 
26.0 
26.6 
26.9 
26.1 
26.1 
25.7 
26.7 
26.1 

25.3 
26.1 
26.8 
26.5 
2-5.5 
2.5.1 
26.3 
9fi  .<? 

°  C. 
26.5 
26.8 
26.4 
25.9 
25.4 
26.2 
26.2 
'Jfi  4 

°C. 
26.9 
27.2 
26.6 
26.7 
26.6 
26.4 
26.6 
26.9 

°  C. 
26.2 
26.2 
26.4 
26.1 
2.5.5 
26.8 
26.9 

26.3 
25.9 
26.2 
26.0 
25.4 
26.1 
26.3 

°C. 

1892 

25. 8     26.  fi 

27.7 
26.4 
26.5 
25.9 
26.6 
27.0 

26.8 

1893 

25.5 
25.3 
2.5.9 
24.7 
26.4 
25.9 

26.8 

'25.9' 
25.8 
26.9 
5fi  8 

26. 6 

1894 

1895 

1896 

1897 

1898 

■■■26:i 

26.  2 
27.0 



Mean 

25.  6     26. 3 

26.7 

27.6 

27.6     27.0  1  26.3  1  26.  0  !  26.2 

26.7 

26.3     26.0 

26.5 

Comparino-  the  mean  monthly  values  of  Aparri  with  those  of  Manila 
it  is  deducted  that  in  that  station,  as  it  is  situated  on  a  higher  parallel 
of  latitude,  the  annual  variation  of  the  temperature  is  greater  and  the 
relation  Avhich  is  observed  between  the  same  montly  means  is  also 
soniewdiat  different.  In  effect,  these  oscillate  between  23.1°  and  28.4  , 
the  amplitude  of  the  annual  oscillation  being  therefore  5.3°,  whereas  in 
INlaiiila  it  does  not  exceed  3.5°,  Furthermore,  the  maximum  tempera- 
ture is  not  observed  in  May,  but  in  June;  and  the  means  of  July  and 
August  are  almost  identical  with  that  of  Ma,y,  and  that  of  September 
even  high(>r  than  that  of  April. 

The  minimum  temperatures  occur,  as  in  Manila,  in  the  months  of 
December,  January,  and  February;  but  are  much  less,  the  mean  mini- 
mum of  Aparri,  23.1°,  being  1.9°  less  than  that  of  Manila.  On  the 
other  hand,  the  mean  maximum,  28.4°,  onh'  differs  from  that  of  Manila 
by  0.1°.  The  annual  mean,  26.2°,  is  surpassed  bv  the  annual  mean  of 
Manila  by  0.6°. 

Regarding  the  thermometric  data  of  La  Carlota  included  in  table 
XXvII,  we  must  state  that,  not  being  taken  from  any  official  station 
de])(>ndent  on  this  observatory,  but  on  the  model  farm,  or  agronomic 
station  established  there,  we  can  not  be  responsible  for  them,  since  we 
are  not  sufficiently  well  acquainted  with  the  quality  of  the  instruments, 
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nor  the  accuracy  or  exactness  with  which  said  observations  were  made. 
Notwithstanding,  as  learned  persons  were  at  the  head  of  that  farm, 
whoso  enthusiasm  for  meteorological  studies  we  are  well  aware  of,  we 
are  led  to  .suppose  these  data  worthy  of  our  confidence  and  of  our 
attention  for  a  few  moments. 

The  annual  variation  which  the  mean  monthl}"  values  of  table  XXVII 
suppose  is  much  less,  not  only  with  respect  to  that  of  Aparri,  but  also 
compared  with  that  of  Manila;  and,  indeed,  it  ought  to  be  so,  as  the 
station  of  La  Carlota  is  situated  much  nearer  the  equator,  between  10^-^ 
and  11°  north  latitude.  The  difference  between  the  minimum  mean 
of  January  and  the  maximum  mean  of  April  and  May  is  only  2°;  so 
that  the  amplitude  of  the  annual  oscillation  is  less  than  that  of  Aparri 
by  3.3'-',  and  also  less  than  that  of  Manila  by  1.5-'.  Although  the 
lowest  temperature  occurs  in  January  and  the  highest  in  April  and 
May,  the  same  as  in  Manila,  the  minimum  mean  is  greater,  and  the 
maximum  mean,  on  the  contrary,  is  less  than  that  of  Manila.  From 
May  to  August  the  temperature  gradually  diminishes,  again  increasing- 
somewhat  during  September  and  October,  to  decrease  again  from 
October  to  Januar>-.  So  that,  besides  the  principal  maximum  and 
miniuumi  of  May  and  Jaiuiar}-,  there  appears  in  these  monthly  means 
of  La  Carlota  another  secondar}^  maximum  in  October,  and  there  also 
appears  another  secondary"  minimum  in  the  month  of  August. 

In  these  observations  it  may  be  I'eadily  seen  that  the  annual  varia- 
tion of  the  temperature  is  less  in  the  stations  that  are  nearest  the  equa- 
tor. Thus,  for  example,  the  amplitude  of  the  annual  oscillation  is 
5.3°  in  Aparri,  3.5°  in  Manila,  2.9°  in  Albay,  2.0°  in  La  Carlota,  1.3° 
in  Zamboanga,  and  only  0.7°  in  Jolo. 

The  lowest  tempeiatures  in  all  the  stations  belong  to  January  or 
Fe))ruary,  and  the  highest  to  May  or  tTune. 

According  to  the  data  of  Aparri,  we  find  that  the  absolute  maxima 
of  said  station  have  all  been  registered  in  May  and  June,  and  the 
minima  in  Januar}"  or  February',  with  the  exception  of  the  minimum 
of  1S92,  which  was  observed  in  the  month  of  December.  The  absolute 
maximum  of  the  entire  period,  35.7°,  corresponds  to  the  month  of  June, 
1886,  and  the  minimum,  also  for  the  whole  period,  13.1°,  which  is  cer- 
tainly remarkable,  belongs  to  the  month  of  February,  1888. 


CHAPTER  TV. 
IIYGllOMKTRY. 

I.— YEARLY  VARIATIOX  IN  THE  RELATIVE  HUMIDITY  AT  MANILA. 

Table  XXXIV  contains  the  annual  variations  of  relative  humidity  at 
Manila  for  the  period  1883  to  18i>8.  From  the  monthh'  averages  of 
this  period  the  curve  shown  in  plate  16  has  been  drawn. 

Tabi.k  XXXIV. — Monthly  and  yearly  average  of  relative  hnmidhji  (d  Manda  dnrhig  the 

'  jieriod  18S3  to  1898. 


Year. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Aver- 
age. 

1883 

1884 

1885 

1886 

1887 

1888 

1889 

P.ct. 
76.7 
77.1 
74.2 
79.5 
81.6 
83.6 
84.2 
78.4 
76.0 
76.5 
76.4 
75.0 
77.5 
73.8 
75.6 
77.3 

P.ct. 
73.3 
75.7 
75.6 
74.2 
75.6 
73.5 
80.3 
74.2 
70.2 
72.7 
72.8 
71.9 
73.4 
72.7 
71.4 
77.6 

P.ct. 
71.6 
70.1 
()8.7 
66.8 
79.4 
71.0 
75.9 
68.9 
70.0 
72.3 
70.7 
70.6 
71.1 
71.4 
69.3 

P.ct. 

74.8 
68.4 
68.3 
73.7 
78.2 
72.0 
68.0 
73.1 
67.0 
67.4 
71.3 
66.9 
72.9 
66.6 

P.ct. 

77.2 
75.1 
72.0 
75.8 
84.1 
72. 2 
68.6 
79.2 
69.4 
75.0 
80.1 
77.9 
83.4 
Hi   1 

P.ct. 
83.0 
81.6 
75.0 
82. 5 
86.6 
82.9 
80.0 
81.8 
84.2 
79.0 
78.5 
81.3 
83.4 
83. 3 
7f.  0 

P.ct. 

85.1 
86.1 
81.0 
81.5 
90.0 
90.8 
83.3 
83.2 
85.8 
83.8 
84.0 
83.0 
83.4 
84.5 
83.5 
86.2 

P.ct. 
83.9 

83.8 
82.3 
82.6 
84.8 
85.5 
84.4 
82.4 
86.9 
84.1 
85.2 
83.9 
34.3 
88.8 
85.1 
83.1 

P.ct. 
86.6 
83.4 
80.2 
86.7 
89.9 
82.8 
85.8 
87.1 
8(!.  6 
8.5.9 
86.7 
85.7 
86.8 
85.7 
85.4 
83.6 

P.ct. 

80.8 
79.9 
80.8 
85.7 
83.2 
8:5.7 
85.0 
8.5.6 
79.4 

82. 1 
82.4 
83.0 

79. 2 
83.1 
83. 1 
84.9 

P.ct. 

78.4 
77.4 
80.5 
81.1 
85.3 
82.9 
83.9 
80.5 
81.9 
82. 2 
79.0 
79.8 
80.9 
81.9 
83  6 

P.ct. 

83.8 
79.0 
78.2 
82.9 
87.3 
80.7 
85.8 
79.3 
79.7 
78.4 
77.8 
SO.  3 
77.1 
79. 2 
iv.\  n 

P.ct. 

79.6 
78.1 
76.4 
79.7 
83.8 
80.1 
80  4 

1890 

1891 

79.5 
78  1 

1892 

78  3 

1893 

78  7 

1894 

78  3 

1895 

79  4 

1896 

79  6 

1897 

(i8  2  1  77  •' 

78  5 

1898 

78  9  i  77  5  79  7  1  KJ  1 

85. 7  78. 7 

81  4 

Average 

77.7 

74.1 

71.7  1  70.9  1  76.9 

81.5 

84.9 

84.4 

85.6  1  82.6 

-81.  6  80.  7 

79.4 

NORMAL  AVERAGE  VALUES  FOR  THE  DIFFERENT  MONTHS  OF  THE  YEAR. 

The  same  humiditv  is  usually  noted  in  April.  It  increases  during 
May  and  July,  diminishes  somewhat  in  August,  again  increases  in 
September,  when  the  maximum  is  reached,  and  then  l)egins  to  diminish 
gradually  and  without  interruption  from  Octol)er  until  April.  From 
what  we  have  just  said,  and  from  what  has  been  said  in  the  two  previ- 
ous chapters,  it  may  be  noted  that  during  the  month  of  August  an 
irregularity  occurs  in  the  progress  of  these  meteorological  elements. 
When,  in  Chapter  VIII,  we  shall  speak  of  the  monthly  disti'ibution  of 
hurricanes,  a  decrease  during  that  month  in  their  frequency  will  be 
noted,  although  their  maximum  falls  in  the  month  of  September.  To 
this,  without  doubt,  may  be  attril)uted  the  decrease  during  August  of 
the  value  of  the  average  rainfall  and  relative  humidity,  and  the  slight 
increase  on  the  other  hand  of  temperature  and  atmospheric  pressure. 
168 


REPOKT    OF   THE    PHILIPPINE    COMMISSION. 


169 


THE  NOTiMAL  M(JNTHIA'  AVERAGE  COMPAEED  WITH  THE  NORMAL  YEARLY 

AVERAGE. 

In  the  following  table  the  ditfereuce  between  the  yearly  average, 
79.1,  and  the  normal  montlil}'  average  is  shown: 


January. . 
Febnmry 
March  . . . 

April 

May 

June 

Julv 


August 

September . 

October 

November  . 
December.. 


Monthly 
average. 

Difference. 

77.7 

-1.7 

74.1 

-5.3 

71.7 

-7.7 

70.9 

-8.5 

76.9 

-2.5 

81.5 

+2.1 

84.9 

+5.5 

84.4 

+5.0 

85.6 

+6.2 

82.6 

+3.2 

81.6 

+2.2 

80.7 

+1.3 

Average. 


The  greatest  differences  between  the  yearly  average  and  the  monthly 
averages  belong  to  April  and  May.  the  months  of  least  humidity  of  the 
year,  as  are  they  also  of  least  cloudiness,  as  will  be  seen  in  Chapter  VII. 

AVERAGE  YEARLY  EXTREMES — COMPARISOX  BETWEEN  THE  AVERAGE 
NORMAL  AND  THE  AVERAGi:  EXTREMES  OF  EACH  MONTH. 


The  average  yearly  extremes  of  the  period  ISS'3  to  1898  are  83.8 
(1887)  and  76.4  (1885);  a  ditference  of  but  7.4.  The  greatest  differences 
observed  between  the  normal  averages  of  each  month  and  the  monthly 
averages  of  all  the  periods  may  be  seen  in  this  table. 


Month. 


January . . 
Febniary . 

.March 

April 

May 

June 

July 

August  . . . 
September 
October. . . 
November 
December 


Normal 
average. 


Maximum  differ- 
ence (positive). 


Maximum 
difference 
(negative). 


71.1 
71.7 
70.9 
76.9 

81.5 
84.9 
84.4 
85.6 
82.6 
81.6 
80.7 


6.5 

6.2 
7.7 
7.3 
7.2 

5.1 
5.9 
4.4 
4.3 
3.1 
4.1 
6.6 


(1889) 
(1889) 
(1887) 
(1887) 
(1887  and 
18%) 
(1887) 
(1888) 
(1896) 
(1887) 
(1886) 
(1898) 
(1887) 


3.9 
3.9 
4.9 
4.3 
8.3 

6.5 
3.9 
2.1 
5.4 
3.4 
4.2 
3.6 


(18%) 
(1891) 
(1886) 
(18%) 
(1889) 

(1885) 
1885) 
(1885) 
(1885) 
(1895) 
(1884) 
(1895) 


The  maximum  positive  differences  are  in  the  months  of  March,  April, 
and  May  and  the  maximum  negative  differences  in  May  and  flune. 

INCREASED   HUMIDITY    IX    THE    PHILIPPINES   AND    ITS  PRINCIPAL  CAUSES. 

The  increased  values  which,  as  we  have  just  seen,  occur  in  the  yearly 
average  of  humiditv,  as  also  in  the  different  monthlv  averages,  are  con- 
vincing  proof  of  the  great  quantity'  of  watery  vapor  with  which  the 
atmosphere  of  the  Philippine  archipelago  is  generally  loaded.  This 
(|Uiintity  of  vapor  is  due.  as  is  indicated  in  the  official  guide  to  the 
Philippines  in  the  article  on  climate,  in  part  to  the  extraordinar}'^ 
evaporation  from  the  seas  which  surround  it  on  all  sides,  and  in  part 
to  tht^  richness  of  its  vegetation,  and  in  part  also  to  the  different  pre- 
vailing winds  of  the  various  seasons  of  the  year  and  the  abundant 
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aqueous  precipitation  common  to  tropical  countries.  The  fii'st  two 
may  be  considered  as  oeneral  causes  of  humidity  which  are  observed 
in  all  the  islands.  The  last  two  may  iiitluencc  in  a  j^reater  or  less 
degree  tlu>  humidity  of  the  various  months  of  the  year  or  the  humid- 
ity of  the  different  regions  of  the  archipelago.  For  this  reason  during 
those  months  when  the  prevailing  winds  are  from  the  first  (piadrant 
and  the  rains  are  most  abundant  on  the  eastern  coasts  the  humidity 
will  be  greater  in  those  tow^ns  situated  nearest  the  Pacific,  and  not  in 
those  on  the  western  coasts.  These  latter,  however,  will  possess  greater 
humidity  from  eTune  to  Octol)er,  'when  the  prevailing  winds  are  from 
the  third  quadrant — that  is  to  say,  from  west  to  south.  And  note  in 
passing  that  as  the  rains  from  June  to  Octol)er  are  causinl  principally 
W  atmospheric  distur])ances.  and  as  these  (\\t(Mid  their  intlueiice  more 
or  less  over  the  entire  ai'chi])elag().  it  follows  that  tlie  humidity  pecu- 
liar to  these  months  must  be  considerably  increased,  not  alone  in  the 
vicinity  of  the  western  coast,  l)ut  also  to  a  certain  point  in  the  interior 
and  on  the  eastern  coast.  And  it  being  ti-ue  that  from  November  to 
March  the  humidity  is  greater  on  the  western  coast,  it  is  easy  to  com- 
prehend that  the  yearly  average  of  humidity  uiust  reach  its  maxinumi 
value  in  those  regions  most  exposed  to  winds  from  the  first  (juadrant. 
As  we  have  neither  time  nor  sufficient  data  to  carefully  study  the 
annual  variations  of  the  hA'grometric  state  of  the  atmosplun-e  in  difi'er- 
ent  parts  of  the  archipelago,  we  have  made  these  few  indications,  and 
it  will  be  seen  that  what  is  said  in  the  following  chapter  concerning 
the  yearly  distribution  of  rain  in  the  Philippines  will  be  of  great  serv- 
ice in  this  connection. 

II.— MONTHLY    AND    YEARLY   MAXIMA    AND    MINIMA    OF    RELATIVE 
HUMIDITY  AT  MANILA. 

The  two  Tables  XXXV  and  XXXVI  contain  the  yearly  and  monthly 
maxima  and  minima  of  the  relative  humidity  as  observed  at  Manila 
during  the  period  1883  to  1898.  Note,  however,  that  these  maxima 
and  minima  have  not  been  taken  with  a  registering  apparatus  and  can 
not,  therefore,  be  strictly  called  absolute.  They  are  siuqjly  the  maxi- 
mum and  minimum  of  hourt}^  observations  for  each  month. 

Taki.k  XXXV. —  Yearly  (tnd  uumthhi  marima  of  relative  hmnklitii  at  Manlhi  ilnri)i<;  the 

period  1883  to  'l898. 


Yearly 

Year. 

Jan. 

Feb. 

Mar. 

April. 

May. 

June. 

July. 

Ang. 

Sept. 

Oct. 

Nov. 

Dec. 

max- 
ima. 

Per  ct. 

Per  ct. 

Per  ct. 

Perct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  el. 

Per  ct. 

Perct. 

Per  ct. 

Per  ct. 

Perct. 

1883... 

100.0 

99.0 

95.0 

99.0 

99.5 

99.5 

100.0 

100.0 

99.5 

100.0 

99.0 

99.0 

100.0 

1884... 

99.  .5 

99.0 

93.0 

96.0 

99.0 

99.0 

99.0 

98.0 

9S.  0 

98.0 

97.0 

97.0 

99. 5 

1885... 

99.0 

99.5 

94.0 

97.0 

95.0 

97.5 

100.0 

100.0 

99.5 

100.0 

100.0 

100.0 

100.0 

188C... 

98.5 

97.0 

97.0 

97.5 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

99.5 

100.0 

100.0 

1887... 

100.0 

99.5 

100.0 

100.0 

100.0 

101).  0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

1888... 

100.0 

97. 5 

95. 5 

99.0 

97. 

99. 5 

100.0 

100. 0 

99.  5 

100.0 

100. 0 

100.0 

100.0 

1889... 

100.0 

100.0 

9H.5 

94.0 

96.5 

99.0 

100.0 

99. 0 

UK).  0 

99.5 

100. 0 

100.  0 

100.0 

1890... 

100.0 

99.5 

97.0 

100.0 

98.5 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

99.  0 

109.0 

1891... 

98.5 

97.  5 

9(1. 0 

95. 5 

99.5 

100.0 

100.0 

100.0 

100.0 

98.5 

100.0 

100.  0 

100.0 

1892... 

97.0 

97.0 

99.0 

98.0 

97.0 

98.0 

99. 0 

99.0 

100.0 

98.0 

99.0 

98.0 

100.0 

1893... 

99.0 

95.0 

9C.0 

94.0 

99.0 

98.0 

99.0 

100.0 

100.0 

99.0 

100.0 

98. 0 

100.0 

1894... 

100.0 

97.0 

99.0 

95.0 

99.0 

100.0 

98.0 

99.  0 

leo.o 

100.0 

100.0 

100.0 

100.0 

1895... 

99.0 

99.0 

90.0 

99.0 

99.0 

100.0 

99.0 

100.0 

100.0 

99.0 

100.0 

99. 0 

100.0 

189f)... 

98.0 

96.0 

97.0 

94.0 

99.0 

99.0 

99.0 

99.0 

99.0 

98.0 

99.0 

97.0 

99.0 

1H97... 

98.0 

95.0 

99.0 

95.0 

98.0 

97.0 

99.0 

100.0 

99.0 

98.0 

98.0 

99.0 

100.0 

189S. . . 

99.0 

98.0 

98.0 

97.0 

97.0 

99.0 

99.0 

99.0 

100.0 

99.0 

99.0 

98.0 

100.0 

Aver- 

age.. 

99.1 

97.8 

96.9 

96.9 

98.3 

99.1 

99.4 

99.6 

99.7 

99.2 

99.4 

99.0 

99.9 
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Tablk  XXXVI.— FeaWi/  and  monthly  minima  of  relative  humidity  at  Manila  during  the 

period  of  1883  to  1898. 


Year. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Perct. 
45.5 
40.5 
35.0 
43.0 
48.5 
32.0 
37.5 
47.0 
37.5 
42.0 
44.0 
4.5.0 
.52.0 
52.0 
39.0 
.50.0 

June. 

Perct. 
53.0 
50.0 
42.0 
50.0 
5.5.0 
55.0 
47.5 
49.0 
55.5 
36.0 
.50.0 
51.0 
49.0 
54.0 
42.0 
57.0 

July. 

Perct. 
57.0 
5S.0 
.53.5 
.57.0 
60.0 
62.5 
52.5 
56.0 
62.5 
58.0 
53.5 
.56.0 
55.0 
.57.0 
58.0 
61.0 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Yearly 
mini- 
ma. 

1883 

Peret. 
41.0 
44.0 
47.0 
49.0 
48.0 
60.5 
53.0 
41.0 
42.5 
46.0 
41.0 
43.0 
45.0 
42.0 
40.0 
46.5 

Perct. 
40.0 
44.5 
38.0 
41.5 
41.0 
40.0 
52.0 
43.5 
42.5 
37.0 
40.5 
33.0 
41.0 
42.0 
42.0 
48.0 

Perct. 
38.5 
35.0 
34.5 
33.5 
44.5 
36.5 
39.5 
35.0 
37.0 
36.0 
40.0 
38.0 
39.0 
40.0 
31.5 
49.0 

Perct. 
48.5 
39.0 
40.0 
39.0 
51.0 
33.0 
35.0 
4.5.5 
36.0 
39.0 
39.0 
.38.0 
42.0 
33.0 
35.5 
.50.0 

Perct. 
bS.b 
63.0 
61.0 
56.5 
54.5 
.59.0 
57.0 
57.0 
59.0 
54.0 
58.0 
.54.0 
52.0 
61.0 
56.0 
59.0 

Peret. 
61.0 
56.0 
51.5 
61.5 
60.0 
51.0 
55.0 
60.0 
58.5 
60.0 
61.0 
.59.0 
58.0 
62.0 
59.0 
52.0 

Perct. 
48.6 
49.0 
46.0 
•54.0 
50.0 
53.0 
.57.0 
48.0 
47.5 
.55. 0 
48.0 
59.0 
.50.0 
57.0 
.52.0 
58.0 

Perct. 
4.5.0 
39.0 
53.0 
46.5 
54.0 
.55.5 
56.0 
47.5 
46.0 
.52.0 
51.0 
51.0 
45.0 
.58.0 
.57.0 
59.0 

Perct. 
53.0 
46.0 
39.5 
52.0 
61.5 
47.0 
54.0 
51.0 
50.0 
45.0 
52.0 
48.0 
48.0 
53.0 
56.0 
51.5 

Perct. 
38.5 

1884 

3.5.0 

1885 

34.5 

1886 

33.5 

1887 

41.0 

1888        

32.0 

1889 

35.0 

1890          

35.0 

1891 

36.0 

1892 

1893 

1894 

189.5               

36.0 
39.0 
33.0 
39.0 

189() 

33.0 

1897 

31.5 

1898.            

46.5 

45.6 

41.7 

38.0 

40.2 

43.2 

49.8 

57.3 

56.8 

57.8 

52.0 

51.0 

50.0 

36.2 

MAXIMA    OF   RELATIVE   HUMIDITY. 

We  have  but  little  to  say  concerning-  the  monthly  maxima.  As  will 
be  seen  in  Table  XXXV,  this  frequently  reached  a  value  of  98,  99,  and 
100  (state  of  saturation)  even  in  the  months  which  are  noted  for  least 
humidity,  such  as  February,  March,  and  April.  This  is  not  strange, 
as  a  month  seldom  passes  without  several  rainy  days — at  least  for  a 
few  hours — and  in  these  cases  the  conden.sation  of  the  vapor  and  the 
aqueous  precipitation  naturally  increase  the  hyg-rometric  condition  of 
the  air,  this  being*  the  cause  of  the  uniform  maximum  relative  humidity 
of  all  the  months  of  the  3''ear,  which  always  exceeds  90. 

GRADATION  BETWEEN  THE  MONTHLY  AVERAGES  AND  THE  MAXIMA. 

Nevertheless,  examining  the  average  values  of  the  maxima  of  each 
month,  we  find  a  cc^mplete  gradation,  which  ma}'^  be  attributed  to  the 
constancy  or  greater  frequency  with  which  the  air  becomes  completely 
saturated  with  watery  vapor  in  the  months  of  greatest  average  humidity. 

Thus  the  smallest  averages  are  for  April,  March,  and  February; 
then  come  May.  Deceml)er,  Januai'v,  June,  October,  November,  and 
July,  the  largest  being  in  August  and  September. 

AVERAGES   OF   MONTHLY    MINIMA. 

The  averages  of  monthly  minima  oscillate  between  38,  the  average 
for  March,  and  57.8,  the  average  for  September.  After  the  average 
of  ISIarch  follow,  in  ascending  order,  those  of  April,  February,  May, 
January,  June,  December,  November,  October,  August,  July,  and 
September,  a  gradation,  as  will  be  seen,  very  different  from  that 
observed  between  the  averages  of  the  maxima. 

MONTHLY   MINIMA    OF    ALL    THE    PERIOD. 

The  monthly  minima  for  the  entire  period  is  shown  in  the  following 
table: 


Januarv 40      (1897) 

Februarv  33      (1894) 

March  /. 31.  5  (1897) 

April 33  (1888  and  1896) 

May 32      (1888) 

June 36      (1892) 


July 52.  5  (1889) 

August 52      (1895) 

September 51      (1888) 

October 46      (1885) 

November 39      (l884) 

December 39  5  (1885) 


Ir2 
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YEARLY   MINIMA. 


Tlio  iiiiiiimuin  for  tho  (Mitir«>  period  is  81.5,  observed  on  tlie  18th  of 
Miurh.  iS'.tT.  The  greatest  iimiiuil  niiiiimuin  was  46.5,  in  l8iKS,  ditfer- 
ino-  from  tlie  average  ])_v  15.  The  years  1887  and  1898  are  the  only 
ont>s  w  hich  show  a  vearlv  minimum  greater  than  -10. 


od  a!-e  distributed  in  th( 

different 

April                                 

4 

Mav 

1 

June 

1 

MONTHLY   FREQUENCY   OF   THE    YEARLY    MINLMA. 

The  yearly  minima  of  all  the  pel 
months  of  the  year  as  follows: 

.lamiary 1 

February  2 

March -  - H 

111  —MONTHLY  AVERAGES  OF  THE  DAILY  MAXIMA  AND  MINIMA  OF 
THE  RELATIVE  HUMIDITY  AT  MANILA— AVERAGE  VALUES  OF  THE 
DAILY  VARIATION. 

Tables  XXXVII  and  XXXVIIl  include  the  monthly  averages 
deduced  from  the  absolute  daily  maxima  and  minima  of  relative 
humidity  during  the  period  1885  to  1898.  The  difference  between 
these  two  tables,  or  what  is  the  same  thing,  the  difference  between  the 
average  maxima  and  minima  of  each  month,  gives  us  the  average 
monthly  variation  of  relative  humiditv  which  is  included  in  Table 
XXXIX. 

Table  XXXVIL — Monthly  averages  of  da'dij  maxima  of  relative  humidity  of  Manila 
during  the  period  1885  to  1898. 


Year. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Aver- 
ages. 

Perct. 

Perct. 

Perct.  Perct. 

Perd. 

Perct.lPerct. 

Perct. 

Perct} Perct} Perct.  Perct. 

Per  (1 . 

1885 

89.2 

89.6     84.6  1  83.6  1  86.5 

91.0 

94.4 

95.8 

94.7 

94.9  1  94.1  I  91.0 

90.8 

188(; 

92. :? 

88.6 

83.2  1  88.0     90.4 

95.8 

98.2 

97.4 

98.1 

97.1  1  94.8     95.3 

93.3 

18K7 

90. 2 

92.3 

94.3  i  94.1  1  98.1 

98.6 

98.1 

97.8  i  98.6 

96.3     97.0     98.3 

96. 6 

188>> 

9.5  (i 

91.6 
95.4 

89  4     ai.'? 

91.3 
87.2 

90.3 

as  1 

96.3  :  96.4 

96.4     96.7  i  95.1 
96.3  1  95.4  j  95.8 

94.6 

1889 

98.0 

92.1 

86.9 

95.0     96.7 

96.2 

97.7 

94.4 

1890 

94.1 

93.3 

88.8 

90.4 

94.9 

95. 3     96. 0 

97.1 

97.3 

97.5 

93.8 

95.0 

94.5 

1891 

9().7 

87.1 

86.9 

84.6 

86.5 

95. 9     95. 9 

96.8 

97.0 

94.6 

94.5 

93.2 

92.0 

1892 

91.1 

89.6 

90.4 

86.2 

91.6 

94.  6     95. 2 

96.7 

95.6 

94.5 

93.9 

91.4 

92.6 

1893 

91.5 

89.7 

87.7 

87.5 

94.1 

93. 2     95. 0 

%.7 

96.8 

94.8 

91.4 

90.4 

92.4 

1894 

90.6 

87.9 

87.2 

85.7 

92.8 

95.0     95.6 

95.9 

%.7 

96.0 

93.9 

%.4 

92.8 

189.3 

92.4 

90.5 

88.1 

89.1 

95.2 

95.9     95.9 

95.9 

96.5 

94.3 

95.0 

91.2 

93.3 

18% 

89.  7     89. 1 

87.8 

83.7 

94.8 

95. 5     95. 5 

96.5 

95.8 

94.7 

94.9 

93.0 

92.6 

1897 

90.9     87.2 

86.1 

84.7 

91.2 

90. 3     95. 0 

95.5 

95.7 

94.9 

95.3 

94.0 

91.7 

1898 

91. 2     92. 8 

92.9 

92.5 

93.6 

95. 4     96. 1 

93. 0  1  95.  6 

9.5.0 

95.4 

91.4 

93.7 

Average ;  92. 4 


90.3 


88.5 


92. 0  I  94. 8     96. 1     96. 3     96. 6  I  95. 5 


94.7 


93.7 


93.2 


Table  XXXVIIL — Monthly  averages  of  the  daily  minima  of  relative  humidity  at  Manila 
during  the  period  1885  to  1898. 


Year. 

Jan. 

Feb. 

Mar. 

Apr. 

May.  i  June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Aver- 
age. 

1885 

188<> 

P.  ct. 
.57.2 
63.6 
(».8 
69.4 
66.8 
.58.4 
.59.7 
60.3 
.58.2 
56.6 
58.2 
54.7 
55.4 
61.2 

P.ct. 
57.6 
57.3 
58.4 
52.9 
63.1 
55.0 
52.3 
51.8 
53.1 
53.1 
53.4 
53.6 
54.0 
60.6 

P.ct. 
51.2 
48.3 
61.2 
50.9 
M.O 
46.9 
50.0 
51.2 
51.0 
52.4 
51.7 
51.7 
49.6 
62.9 

P.ct. 
50.2 
&1.7 
61.3 
50.8 
46.5 
54.4 
47.6 
47.6 
51.1 
47.3 
54.4 
47.9 
48.4 
60.0 

P.  ct.  P.  ct. 

52.8  I  56.8 

58.9  ;  65.7 
66. 4     69. 6 

50.2  67.9 

48. 3  60. 2 

P.ct. 
67.5 
67.8 
78.4 
79.1 
67.1 
67.6 
73.7 
69.1 
68.7 
66  9 
67.0 
69.1 
68.1 
70.7 

P.ct. 
67.8 
65.0 
66.6 
72.5 
68.6 
65.2 
74.1 
65.9 
70.6 
69.1 
69.1 
77.5 
70.2 
72.8 

P.ct. 
64.2 
71.9 
76.5 
65.0 
67.1 
72.4 
74.5 
72.8 
72.5 
70.7 
74.1 
72.7 
71.8 
65.7 

P.ct. 
63.8 
68.2 
66.8 
66.3 
68.7 
69.5 
61.1 
65.9 
66.9 
66.4 
61.2 
69. 0 
67.2 
70.0 

P.ct. 
65.2 
63.8 
69.5 
65.6 
69.2 
64.1 
64.8 
67.4 

65. 0 
63.6 
63.9 
66.2 

68. 1 
72.8 

P.ct. 
66.2 
67.3 
71.4 
62.4 
72.1 
61.0 
64.8 
61.8 
62.9 
64.4 
60.6 
63.7 
69.2 
64.3 

P.  ct. 
60.0 
62.7 

1887 

67.5 

1888 

62.8 

1HH9 

62.6 

1890 

1891 

1892 

60.7 
49.7 
53.4 
62.5 
58.9 
68.4 
69.0 

64.2 
69.4 
59.1 
59.7 
64.6 
67.0 
68.3 

61.6 
61.8 
60.5 

1893 

1894 

1895                  

61.9 
61.2 
62.4 

18% 

63.6 

1897 

59.2 

59.7 

61.7 

1898 

63.5  j  70.2 

66.2 

Average 

60.3 

55.4 

52.4 

51.6 

58.7 

64.5 

70.1 

69.6 

70.9 

66.5 

66.4 

65.2 

62.6 
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DAILY    VARIATION    OF    THE    RELATIVE 
HUMIDITY    AT    MANILA 

1  890- 1  898 
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Plate  XVlll. 


DAILY    VARIATION    OF 

THE    RELATIVE 

HUMIDITY    AT 

MANILA 

1 890- 1  898 
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Tahlk  XXXIX. — Average  monthly  variatioii  of  fhe  relatii 

the  period  1885  to  1898. 


hamidiUj  tit  Manila  during 


Jan. 


\9SA '  32.  o' 

188() '  28.7 

1887 !  32.4 

1888 ;  26.2 

1889 1  31.2 

1890 36.7 

1891 31.0 

1892 1  30.8 

1893 33.3 

1891 34.0 

189.5 34.2 

1890 35.0 

1897 3.5.5 

189S 30.0 

.Xvcrag't' 32.1 


Feb. 


P.ct. 
32.0 
31.3 
33.9 
38.7 
32.3 
38.3 
34.8 
37.8 
36.  (i 
34.8 
37.1 
a5. 5 
33. 2 
32.2 


34.9 


P.ct. 
33.4 
34.9 
33.1 
38.5 
38.1 
41.9 
36.9 
39.2 
36.7 
34.8 
36.4 
36.1 
36.5 
30.0 


36.1 


Apr. 

May. 

June. 

July. 

Aug. 

P.ct. 

P.ct. 

P.ct. 

P.ct. 

P.  ft. 

33.4 

33.7 

34.2 

26.9 

28.0 

33.3 

31.5 

30.1 

30.4 

32.4 

32.8 

31.7 

29.0 

19.7 

31.2 

40.4 

41.1 

28.4 

19.0 

23.8 

40.4 

38.9 

34.8 

29.6 

27.6 

36.0 

34.2 

31.1 

28.4 

31.9 

37.0 

36.8 

26.5 

22.2 

22.  7 

38. 6 

38.2 

3.5.5 

26.1 

30.8 

36.4 

31.6 

33.5 

26.3 

26.1 

38.4 

33. 9 

30.4 

28.7 

26.8 

34.7 

26.8 

28.9 

28.9 

26.8 

35.8 

25.8 

27.2 

26.4 

19.0 

36.3 

32.0 

30.6 

26.9 

25.3 

32.5  1  30.1 

2.5.2 

2.5.4 

20.2 

36.1 

33.3 

.30.4 

26.1 

26.6 

Sept. 


P.ct. 
30.5 
26.2 
22.1 
31.4 
30.6 
24.9 
22.5 
22.8 
24.3 
26.0 
22.4 
23.1 
23.9 
29.9 


P.ct. 
31.1 
28.9 
29.5 
30.1 
27.6 
28.0 
33.5 
28.6 
27.9 
29.6 
33.1 
2.5.7 
27.7 
25.0 


Nov. 

Dec. 

P.ct. 

P.ct. 

28.9 

24.8 

31.0 

28.0 

27.5 

26.9 

31.1 

32.7 

26.2 

23.7 

29.7 

34.0 

29.7 

28.4 

26.5 

29.6 

26.4 

27. 5 

30.3 

32.0 

31.1 

30.6 

28.7 

29.3 

27.2 

24.8 

22.6 

27.1 

Aver- 
age. 


P.ct. 
30.7 
30.6 
29.2 
31.8 
31.8 
32.8 
30.2 
32.0 
30.6 
31.6 
30.9 
29.0 
30.0 
27.5 


25.  .S 


29.0  :  28.4  '  28..' 


30.6 


RKLATION   BETWEE>r  THE    AVERAGE    MONTHLY   MAXIMA   AND   MINIMA    OF 

RELATIVE    HUMIDITY. 

The  relation  which  is  noted  between  the  different  inonthlv  averages 
at  the  end  of  Tables  XXXVII  and  XXXVIII  i.s  in  both  almost  the 
same  and  very  similar  to  that  shown  in  Table  XXXIV  of  paragraph  1 
of  this  chapter,  which  considered  the  yearly  variation  of  relative 
humidity  at  Manila. 

Considering-  each  one  of  the  fourteen  years  included  in  these  tables 
separately,  we  see  that  the  gTeatest  average  of  daily  maxima  was  98.6, 
corresponding-  to  the  months  of  June  and  September,  1887.  In  the 
months  of  February,  March,  and  April,  especially  in  the  latter  two, 
the  average  maxima  less  than  90  prevailed.  From  -June  to  Decem- 
])er,  inclusive,  all  are  greater  than  90,  and  in  January  and  May, 
although  there  are  some  less  than  90,  the  majority  exceed  this  figure. 
The  smallest  average  of  daily  minima  during  this  entire  period  of 
fourteen  years  was  40.5,  corresponding  to  the  month  of  April,  1889. 
The  averages  of  minima  for  the  months  July  to  December  are,  without 
exception,  abo\'c  60,  and  generally  above  50  for  the  other  months  of 
the  year.     In  June  the  most  of  the  averages  are  above  60. 

THE   AVERAGE    OF    DAILY    MAXEVIA    AND    MINIMA    FOR   ALL    THE    PERIOD. 
,  AVERAGE    YEARLY    EXTREMES. 

The  average  of  all  the  daily  maxima  from  the  period  1885  to  1898  is 
98.2  and  of  the  minima  '6''1.% — a  difference  of  30.6.  The  greatest 
yearly  average  of  the  maxima  is  \)'o.io  (1887)  and  the  .smallest  yearlj' 
average  of  the  minima  60  (1885). 

AVERAGE    MONTHLY   VARIATION    OF    HUMIDITY. 


As  will  be  s?en  in  the  average  values  given  us  b}'  Table  XXXIX, 
the  greatest  variation  in  humidity  takes  place  in  March  and  April, 
then  follow  February.  May.  Januaiy.  June,  October,  December,  and 
November.  The  months  of  slightest  variation  are  August,  July,  and 
September.  The  difference  between  the  normal  variation  of  March 
and  xlpril,  36.1,  and  that  of  September,  which  is  the  least,  25.8,  is 
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10.;^.  Tho  avenioe  variation  for  the  entire  period  is  30.6.  In  the  fol- 
lowino-  paragrtipli  we  shall  speak  more  fully  of  this  gradation  of  vari- 
ations of  humidity  belonging  to  the  different  months  of  the  year. 

AVERAGE  EXTREME  VARIATIONS  OF  THE  ENTIRE  PERIOD. 

The  average  maximum  variation  for  all  the  entire  period  was  in  the 
month  of  March.  1890,  when  it  reached  the  value  of  41.9.  The  mini- 
mum. 19,  was  during  the  months  of  July,  1888,  and  August,  1896. 

AVERAGE    ANNUA!.   VARIATION. 

The  average  variations  deduced  for  each  one  of  the  fourteen  years 
of  the  period  vary  between  32.8  (1890)  and  22.6  (1898). 

IV.— DAILY  VARIATION  OF  RELATIVE  HUMIDITY  IN  MANILA. 

Table  XL  contains  the  hourly,  monthly,  annual,  and  semiannual 
averages  deduced  for  the  period  1890  to  1898.  From  these  average 
values  the  curves  of  Plates  XVII,  XVIII,  and  XIX  have  been  drawn. 

Table  XL. — Hourly,  monthly,  annual,  and  semiannual  averages  of  relative  humidity 
deduced  for  the  period  1890  to  1898. 

FORENOON. 


Month. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

74.7 
71.4 
68.2 
66.5 
73.4 
76. 1 
80.3 
81.4 
82.4 
78.1 
78.4 
76.7 

10. 

11. 

12. 

83.9 
81.2 
80.2 
78.8 
86.3 
89.2 
91.0 
91.3 
91.8 
90.3 
88.3 
86.0 

85.0 
82.7 
81.4 
80.2 
87.6 
90.1 
91.5 
91.9 
92.3 
90.9 
89.1 
86.9 

86.0 
84.1 
82.8 
81.7 
88.6 
90.9 
92.1 
92.7 
92.7 
91.7 

87.3 
85.2 
84.3 
83.3 
89.6 
91.6 
92.5 
93.1 
93.0 
92  9 

88.8 
86.9 
85.9 
81.9 
90.7 
92.3 
93.3 
93.6 
93.6 
92.8 
91.3 
89.5 

89.5 
87.8 
86.9 
85.2 
90.7 
91.9 
93.4 
93.9 
93.7 
92.7 
91.5 
90.1 

88.5 
86.4 
83.4 
79.3 
84.9 
87.2 
90.3 
90.8 
91.1 
89.5 
89.0 
88.7 

82.8 
79.2 
75.1 
70.4 
77.7 
80.5 

at.  8 

85.6 
86.3 
83.8 
83.6 
83.3 

70.7 
68.1 
66.7 
()5.2 
71.7 
73.4 
77.6 
78.7 
79.6 
75.0 
74.7 
72.8 

68.3 
65.4 
64.9 
63.5 
69.5 
71.9 
75.7 
76.8 
77.8 
72.9 
72.9 
70.3 

66.1 

February  

63.7 

62.3 

61.5 

May 

67.5 

70.9 

July 

74.5 

August     

7.5.2 

76.5 

October 

71.3 

November 

89. 7     90. 5 

87. 6     88. 7 

71.5 

69.2 

Average 

Average,  November  to  May 
Average,  J  une  to  October. 

86.53 
83.53 
90.72 

87.47 
84.70 
91.34 

88.:i8   89.28 
8.5.79   86.99 
92.02   92.48 

90.30 
88.29 
93.12 

90.61 
88.81 
93.12 

87.43 
85.74 
89.78 

81.09 
78.87 
84.20 

75.63 
72. 76 
79.66 

72. 95 
69.99 
76.36 

70.s:i 
67. 83 
75.02 

69.18 
(i5. 97 
73.68 

AFTERNOON. 


January . . . 
February . . 

March 

April 

May 

June 

July 

Augu.st 

September. 

October 

November . 
December  . 


Average 

Average,  November 

to  May 

Average,   June  to 

October 


64.0 
61.0 
.59.3 
.57.8 
65.6 
69.8 
73.5 
74.4 
7.5.7 
70.6 
70.5 
67.7 


62.6 
59.5 
56.3 
55.6 
65.2 
69.4 
73.6 
74.3 
76.2 
70.9 
70.4 
67.6 


67.49  66.80 
63.70  62.46 
72.80   72. 


62.4 
57.8 
.5.5.4 
54.6 
66.6 
70.7 
74.1 
7.5.6 
77.4 
71.7 
71.6 
68.1 


63.1 
57.9 
56.3 
55.7 
69.3 
72.6 
76.3 
77.8 
79.5 
73.8 
73.1 
69.0 


65.4 
59.7 
58.8 
58.7 
71.9 
74.9 
79.0 
79.5 
82.1 
76.6 
76.1 
72.0 


67.17:  68.70!  71.23 


62.36 
73.90 


63.49 
76.00 


66.09 
78.42 


69.6 
64.3 
62.9 
62.8' 
76.1 
78.0 
81.2 
82.0 
84.7 
80.2 
79.4 
76.1 


74.69 
70.03 
81.22 


74.0 
68.7 
67.7 
66.6 
77.6 
80.9 
83.9 
84.3 
86.3 
82.1 
81.5 
78.9 


76.7 
72.2 
70.9 
70.0 
79.8 
83.0 
85.4 
85.9 
87.7 
83.8 
83.2 
80.4 


77.71  79.92 
73.57  76.17 
83.50  85.16 


9. 

10. 

78.6 

80.0 

74.9 

76.7 

73.7 

75.9 

72.6 

74.3 

81.7 

83.0 

84.8 

86.0 

86.9 

88.2 

87.4 

88.8 

89.1 

89.9 

85.9 

87.1 

84.5 

85.6 

82.0 

82.8 

81.3 
78.2 
77.5 
76.0 
84.3 
87.0 
89.6 
90.3 
90.7 
88.2 
86.6 
84.0 


78.29 
86.82 


83.19   84.48 


79.76 
88.00 


81.13 
89.16 


82.6 
79.4 

78.5 
77.3 
85.6 
88.0 
90.2 
90.6 
91.3 
89.4 
87.3 
84.6 


Aver- 
age. 


76.3 
73.0 
71.5 
70.1 
78.5 
81.3 
84.1 
84.8 
8.5.9 
82.6 
81.7 
79.3 


85.40  79.09 
82.19  7.5.77 
89.90  83.74 
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During  all  the  months  of  the  year  the  daily  course  of  relative  hmnid- 
ity  contains  a  single  variation  exactly  opposite  to  the  temperature  varia- 
tion described  in  paragraph  5  of  the  previous  chapter.  The  maxinunn 
and  minimum  of  this  variation  is  observed  between  5  and  <>  in  the 
morning  and  between  1  and  3  in  the  afternoon,  respectively,  the  hours 
of  greatest  humidit}"  coinciding  with  those  of  lowest  temperature  and 
those  of  least  humidity  with  the  hours  of  highest  temperature. 

LAWS   OF   THIS   VARIATION    IX    THE    DIFFERENT    MONTHS   OF   THE   YEAR. 

The  laws  governing  this  daily  variation  in  the  relative  humidity  are 
easily  deduced  from  the  following  table,  made  in  the  same  way  as  those 
which,  in  their  corresponding  place,  serve  for  the  stud}-  of  the  laws 
of  the  daily  course  of  atmospheric  pressure  and  of  the  temperature  of 
the  air: 


Month. 


Hours  of 


Maximum. 


Amplitude 

of  varia- 

Miuimum.  tion. 


6  a.m. 
6  a.m. 
6  a.m. 


January 

February 

March 

April 

Mav ;|5a-S 

\6a.  m 

June !  5  a.  m 

July 

August 

September 

October 

NovembtT 

December 

Average , 


6  a.  m I  3  p.  m 


3  p.m. 
3  p.m. 
3  p.m. 

|2p.m. 

2  p.m. 

6a.m I  1  p.m. 

6  a. m I  2  p.m. 

6  a.  m 1p.m. 

5a.m 1p.m. 

6a.m 2p.m. 

6  a.  m 2  p.m. 


27.1 
30.0 
31.5 
30.6 

25.5 

22.9 
19.9 
19.6 
18.0 
22.2 
21.1 
22.5 
24.2 


From  this  data  the  conclusions  may  be  drawn,  first,  that  those 
months  in  which  the  variation  in  humidity  is  greatest  are  the  four 
months  showing  greatest  thermic  variation;  that  is  to  say,  March, 
April.  February,  and  January  (in  descending  scale);  second,  that 
the  minimum  variation  in  humidity  is  observed  in  those  months  show- 
ing the  minimum  thermic  variation:  that  is  to  say.  July.  August,  and 
September;  third,  that  the  average  amplitude  of  variation  oscillates 
between  27.1  and  31.5  during  the  months  from  January  to  April, 
between  19.9  and  18.0  during  the  months  from  July  to  September, 
and  between  25.5  and  21.1  during'  the  rest  of  the  months  of  the  3'ear; 
fourth,  that  with  very  slight  difi'erences  the  average  maxima  and 
minima  of  the  different  months  of  the  year  correspond  to  the  same 
hours  of  the  average  maxima  and  minima  of  temperature.  It  follows, 
therefore,  that  the  hour  of  maximum  humidity  is  advanced  or  retarded 
simultaneously  with  that  of  minimum  temperature,  and  so  the  hour 
of  minimum  humidity  is  advanced  or  retarded  with  that  of  maximum 
temperature. 

ANNUAL  AND  SEMIANNUAL  AVERAGE  OF  DAILY  VARIA'^ION. 


^^  ith  the  annual  and  semiannual  averages  of  Table  XL,  we  have 
formed  the  accompanying  table,  which  represents  the  average  annual 
and  semiannual  variation  in  relative  humidity.  In  this  it  will  be 
noticed  that  the  hour  of  annual  and  semiannual  maxima  and  minima 
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are  the  same  as  those  ofiven  in  parat»rai)h  o  of  the  preceeding-  chapter 
for  the  annual  and  semiannual  minima  and  maxima  of  tem})eratnre: 


Hours  of— 

AmplitmU- 
of  varia- 
tion. 

Maxima. 

Minima. 

Annual 

6a. ra 2  p.m 

6  a.m 3  p.m •. .. 

I^a.m \,  „  „, 

•K\  Kl 

November  to  Mav 

•'(i   15 

June  to  October 

20  32 

\6a.m 

J    ' 

THE   OBJECT   OF    TABLE    XLI    AND   CONCLUSIONS   WHICH    MAY    BE    DRAWN 

FROM    IT. 

AU  that  we  have  just  suggested  in  the  preceding  lines  is  fully  con- 
tirmed  in  the  tirst  part  of  Table  XLI,  in  which  we  include  in  the  Hrst 
place  the  differences  between  the  hourly  averages  of  Tal)le  XL  and  the 
respective  monthh^  average,  adding,  then,  under  each  one  of  these  dif- 
ferences the  average  increase  or  decrease  experienced  in  the  relative 
humidity  of  each  one  of  the  twentj^-four  hours  compared  with  that 
immediately  preceding  it.  From  this  second  part  of  the  tal)le  we  can 
deduce  conclusions  and  considerations  analogous  to  those  found  in  para- 
graph <j  of  the  preceding  chapter,  referring  to  the  daily  variation  of 
temperature.  So,  in  order  to  avoid  useless  repetitions,  it  is  sufficient 
to  say  that,  in  general,  considering  both  the  annual  result  and  those  of 
the  ditferent  months  of  the  year,  it  can  be  said  that  the  hours  of  greatest 
increase  in  relative  humidity  are  those  of  greatest  decrease  of  tempera- 
ture, and  on  the  other  hand,  the  hours  in  which  humidity  decreases 
with  greatest  rapidity  are  the  -same  ones  in  which  temperature  most 
notabl}"  increases. 
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v.— ANNUAL   VARIATION    OF 


TIIK  TENSION   OF    AQUEOUS   VAPOR  AT 
MANILA. 


Th))U'  XLII  contains  the  monthly  and  annual  averages  of  aqueous 
vapor  at  Manila  durino-  the  period  1883  to  1898.  From  the  normal 
averages  which  are  at  the  end  of  this  table  the  curve  in  Plate  XXI 
has  been  drawn. 

Table  XLII — Monthly  (tnd  annual  averages  of  the  tension  of  aqueous  vapor  in  Manila 
during  the  period  of  1883  to  1898. 


Year. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Doc. 

Aver- 
age. 

1883 

mm. 
18.1 
16.5 
16.8 
18.7 
19.4 
19.5 
20.6 
19.0 
17.3 
18.2 
17.0 
17.2 
17,8 
16.8 
18.3 

18.8 

vim. 
17.6 
17.3 
17.0 
16.9 
18.0 
17.3 
20.4 
18.2 
16.4 
17.9 
17.3 
16.8 
17.2 
17.8 
18.0 
19.5 

mm. 
19.5 
17.7 
17.2 
l(i.  9 
20. 4 
19.2 
20.3 
18.3 
17.9 
18.9 
18.0 
18.1 
18.4 
18.9 
18.9 
19.9 

mm.. 
20.9 
18.8 
18.2 
20.9 
21.3 
20.9 
20.3 
20.3 
19.2 
18.7 
20.0 
18.8 
20.6 
18.9 
20.0 
21.3 

mm. 
22.3 
21.0 
20.7 
21.8 
23.0 
21.5 
21.6 
22.1 
21.3 
21.8 
22.1 
21.6 
23.3 
22.9 
23.2 
22.5 

mm. 
22. 0 
21.5 
20.9 
22.5 
23.5 
22. 9 
23.1 
21.9 
22.8 
22.0 
21.4 
22.3 
23.2 
23.3 
23.0 
23.0 

mm. 
21.9 
21.6 
21.6 
22. 5 
23.8 
22.8 
22.6 
22.1 
22.3 
22.5 
22.4 
22.1 
22.7 
22.7 
22.5 
22.3 

mm. 
22.8 
21.5 
21.9 
22.4 
22.6 
22.8 
22.5 
22.0 
22.4 
22.1 
22.9 
22.5 
22.4 
22. 6 
22.6 
22.4 

mm. 
22.1 
21.5 
21.9 
23.0 
22.7 
22.6 
23.3 
22.2 
22.7 
22.3 
22.3 
22.3 
22.7 
22.8 
22.8 
22. 2 

mm. 
20.7 
20.5 
21. 6 
22.0 
21.1 
21.9 
22.4 
21.4 
21.4 
21.6 
21.0 
21.7 
21. 4 
22.2 
22.2 
22.2 

mm. 
19.2 
19.1 
20.3 
20. 2 
21.3 
21.2 
21.5 
19.3 
20.5 
20.2 
19.3 
19.4 
19.8 
20.8 
21.8 
21.3 

mm.. 
18.6 
17.7 
18.7 
19.3 
20.9 
20.1 
20.0 
18.7 
19.2 
18.4 
18.6 
18.9 
18.1 
18.9 
20.0 
19.3 

mm. 
20.4 

1884 

19.6 

1885 

19.7 

1880 

20.6 

1887 

21.5 

1888 

21.1 

1889 

21.6 

1890 

20.5 

1891 

1892 

20.3 
20.4 

1893 

20.2 

1894 

1895 

20.1 
20.6 

1896 

20.7 

1897 

21.1 

1898 

21.2 

Average 

18.1 

17.7 

18.7 

19.9 

22.0 

22.5 

22.4 

22.4 

22.5 

21.6 

20.3 

19.1 

20.6 

NORMAL  AVERAGES  OF  THE  DIFFERENT  MONTHS  OF  THE  YEAR. 

According  to  this  data  we  see  that  vapor  tension  remains  the  same 
during  February,  increases  from  then  until  June,  preserves  about  the 
same  tension  during  June,  July,  August,  and  September,  and  dimin- 
ishes from  September  to  February. 


THE  NORMAL  AVERAGES  OF  EACH  MONTH  COMPARED  WITH  THE 
ANNUAL  NORMAL  AVERAGES. 

The  annual  average  is  20.6.  The  gradation  with  which  the  normal 
values  of  each  month  of  the  year  separate  from  this  is  shown  in  the 
following  table: 


Month. 

Monthly 
average. 

Difference. 

January      .                                                 

mm. 
18.1 
17.7 
18.7 
19.9 
22.0 
22.5 
22.4 
22.4 
22.5 
21.6 
20.3 
19.1 

mm. 
-2.5 

-2.9 

March                                                                     

-1.9 

April 

-  .7 

Mav 

+1.4 

June 

+1.9 

July 

+1.8 

August 

+1.8 

September .  .                                                         

+1.9 

October 

+1.0 

-  .3 

December 

-1.5 

20.6 

P   C — VOL 
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EXTREME    ANNUAL    AVERAGES. 

The  values  of  the  annual  averages  of  the  period  1883  to  1808  vary 
between  19.0  (1884)  and  21.6  (1889);  the  diHerence  therefore  being  2.  " 

COMPARISON  BETWEEN  THE  NORMAL  AVERAGES  AND  THE  EXTRP^ME 
AVERAGES  OF  EACH  MONTH. 


The  maxinunn  and  minimum  averages  of  eaeh  month  varv  more  or 
less  from  the  normal  average,  as  is  indicated  in  the  following  table: 


January . 
February 

March 

April 


May. 
June 
July. 


August 

September. 
October  . . . 
November. 
December . 


Month. 


Normal 
average. 


mm. 
18.1 
17.7 
18.7 
19.9 

22.0 
22.5 
22.4 

22.4 
22.5 
21.6 
20.3 
19.1 


Maximum  difference. 


Positive. 


Negative. 


mm. 
2.5  (1889) 
2.7  (1889) 
1.7  (1887) 
1.4  (1887  and 
1898) 

1.3  (1895 
1.0  (1887) 

1.4  (1887) 

.5(1893) 
.8(1889) 
.8(1889) 

1.5  (1897) 
1.8(1887) 


mm. 
l.U 
1.3 

1.8 
1.7 

1.3 
1.6 

.8 

.9 
1.0 
1.1 
1.2 
1.4 


(1884) 
(1891) 
(1886) 
(1885) 

(1885) 
(1885) 
(1884  and 
1885) 
(1.S84) 
( 1884) 
(1884  I 
(1884) 
(1884) 


The  maximum  positive  differences,  2.7  and  2.5,  correspond  to  the 
months  of  February  and  January  of  1889;  the  maximum  negative  dif- 
ference, 1.8,  to  the  month  of  March,  1886. 


VI. 


-MONTHLY  AND  ANNUAL  MAXIMA  AND  MINIMA  OF  THE  TENSION 
OF  AQUEOUS  VAPOR  AT  MANILA. 


In  Tables  XLIIl  and  XLIV  we  give  the  maxima  and  minima  of  the 
tension  of  aqueous  vapor  as  noted  in  this  observatory  during  the  period 
of  sixteen  years  from  1883  to  1898,  concerning  which  it  should  be 
remembered  that  the  same  is  true  of  these  observations  as  was  said  of 
those  concerning  humidit}^  at  the  beginning  of  paragraph  2. 

Table  XLIII. — Montldy  and  annuol  mcurima  of  the  tension  of  aqueov.^  rajxtrnt  ^f(lnila 
(luring  the  period  of  1888  to  1898. 


Year. 


Jan. 


Apr. 


Aug. 


Sept. 


Annual 
maxi- 
mum. 


1883. 
1884. 
18a5. 
1886. 
1887. 
1888. 
1889. 
1890. 
1891. 
1892. 
1893. 
1894. 
1895. 
18%. 
1897. 
1898. 


mm,. 
21.4 
22.3 
21.8 
23.9 
24.4 
26. 0 
25.5 
23.7 
22. 3 
22. 2 
22. 2 
22. 8 
22.2 
23.  3 
2.5. 5 
24.3 


mm . 
22.6 
24.8 
22.0 
23.0 
24.8 
22. 5 
•25.2 
23.4 
21.7 
23.2 
22.0 
21.1 
23.2 
23.9 
23.4 
2;i.  1 


mm. 
24.5 
23.6 
23. 6 
23.0 
26.4 
23.6 
29.0 
23.6 
23.9 
23.4 
22. 2 
■£i.i 
23.3 
24.  z 
24.0 
2.5.0 


mm. 
26.6 
23.9 
24.2 
28.9 
26.4 
26.7 
26.2 
25.1 
24.4 
23.0 
2.5.8 
24.6 
26.1 
24.6 
2.5. 6 
24.6 


mm. 
25.5 
24.8 
25.5 
25.7 
27.1 
25.0 
27.0 
25.4 
26.9 
25. 3 

26. 1 
25.4 
26. 7 

26. 2 
28.5 
26.  5 


mm. 
25.0 
24.6 
24.5 
25. 9 
27.6 

26. 0 
27.2 
25.5 
26. 4 
2.5.3 
24.4 
2.5.7 
27.1 
27.0 
26. 3 

26. 1 


vim. 
25.5 
25.0 
24.6 
27.1 
27.3 
25. 5 
25.6 
25. 4 
25.0 
25. 3 
25.0 
25.0 
26. 1 
25. 9 
25. 3 
25. 3 


m  m . 
2().0 
24. 6 
24.7 
27.5 

26. 5 

25. 6 
25.4 

25. 0 
24.8 

25. 3 

25. 4 
25.6 
25. 2 

26. 1 
26. 1 
2.5. 2 


24.9 
24.8 
25. 0 
27. 2 
2.5.9 

25. 5 
26.4 
24.8 
24.9 
26. 0 
25.5 

25. 6 
24.9 
2.5.7 

26. 0 

25. 1 


mm. 

25. 5 
24.5 
2.5.2 
26.7 
24.3 

25. 6 
26.1 
2.5.3 
25.8 
25. 3 
24.4 
25. 5 
25.  9 
25. 8 

25. 8 

25. 9 


mm. 
24.6 
23.6 
25. 4 
24.7 

25. 3 
24.6 
25.8 
23.8 
23.8 
24.8 

23. 4 
24.8 
24.5 
24. 6 
25. 0 
25.5 


vim. 
25.0 
22.6 
23.3 
25.3 
25.6 
23.9 
26.0 
22.2 
23.6 
24.3 

23. 8 
24. 2 
24.7 
26.8 
24.2 

23. 9 


mm. 
26.0 
25.0 
25.5 
28.9 

27. 6 

26. 7 
29.0 
25. 5 
26.9 
26.0 
26.1 
25.7 
27.1 
27.0 
28.5 
26.5 


Average 


23.6 


23.1 


24.2 


25.3 


26.1 


25.9 


25.5 


25.6 


25.5 


25.5 


24. 6 


24.3 


26.8 
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Table  XLIV 


-Mfmthly  and  annual  minima  of  the  tension  of  aqueous  vapor  at  Manila 
during  the  period  of  1883  to  1898. 


Annual 

Year. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

mini- 
mum. 

mm. 

mm. 

vim. 

mm. 

m,m. 

mm. 

m^m. 

mm. 

mm. 

m.m. 

mm. 

mm. 

mm. 

1883 

13.6 

12.9 

13.7 

17.2 

17.6 

18.6 

18.3 

18.5 

19.6 

14.4 

14.5 

12.6 

12.6 

1884 

11.9 

12.6 

10.8 

12.6 

15.4 

18.6 

17.2 

17.9 

15.6 

14.2 

11.2 

11.5 

10.8 

1885 

13.7 

11.6 

10.6 

13.9 

13.2 

15.8 

18.0 

19.1 

17.5 

16.4 

15.3 

12.3 

10.6 

1886 

13.1 

11.8 

10.4 

14.4 

16.0 

18.5 

17.8 

17.8 

19.2 

18.1 

14.1 

1.5.2 

10.4 

1887 

14.4 

12.0 

14.5 

16.6 

17.1 

19.7 

19.9 

18.7 

18.5 

16.7 

18.1 

1.5.5 

12.0 

1888 

14.8 

9.7 

12.0 

12.0 

12.9 

19.4 

19.8 

20.5 

19.6 

16.2 

16.7 

12.1 

9.7 

1889 

14.0 

15.3 

13.7 

14.4 

15.5 

17.0 

19.1 

19.6 

19.2 

19.5 

17.3 

15.4 

13.7 

1890 

12.9 

14.4 

12.7 

16.8 

17.8 

17.8 

19.1 

18.5 

18.3 

14.9 

14.8 

14.3 

12.7 

1891 

12.3 

11.2 

13.2 

14.4 

15.3 

20.3 

19.4 

19.8 

19.4 

16.9 

12.8 

14.1 

11.2 

1892 

15.4 

13.7 

12.5 

13.4 

16.6 

14.9 

20.0 

19.0 

18.0 

18.1 

15.2 

11.9 

11.9 

1893 

12.0 
12.6 

13.4 
11.8 

13.0 
13.1 

14.4 
12.7 

18.3 
14.8 

17.7 
19.4 

19.0 

19.8 

20.0 
19.4 

19.0 
18.0 

1.5.3 
17.6 

15. 5 
12.7 

14.9 
12.0 

12  0 

1894 

11.8 

1895 

14.0 
13.2 
12.0 
12.1 

13.4 
14.0 
13.9 
14.5 

13.6 
13.0 
9.9 
14.6 

15.3 
12.5 
12.8 
16.5 

18.0 
17.7 
18.2 
17.6 

19.6 
20.0 
17.1 
19.8 

17.9     17.5 
19. 2     19. 8 
19.0     20.3 
19.9     19.0 

20.0 
18.8 
19.9 
18.2 

17.2 
18.6 
18.6 
19.0 

15.1 
16.8 
16.5 
17.8 

13.2 
14.5 
15.4 
14.7 

13  2 

1896 

12.5 

1897     . . 

9  9 

1898 

12  1 

Average 

13.3 

12.9 

12.6 

14.4 

16.4 

18.4 

19.0 

19.1 

18.7 

17.0 

15.3 

13.7 

11.7 

RELATION  BETWEEN  THE  AVERAGE  MONTHLY  ^  ALUES  OF  THE  MAXIMA 
AND  MINIMA  OF  THE  TENSION  OF  AQUEOUS  VAPOR. 

Ai'oordiiig  to  Table  XLIII.  the  averages  of  monthly  maxima  are 
included  between  25.3  and  26.1  in  the  months  April  to  October,  and 
between  23.1  and  '24:. 'o  in  the  months  from  November  to  March,  inclu- 
sive. The  greatest  average,  26.1,  corresponds  to  the  month  of  May, 
and  the  smallest,  23.1,  to  the  month  of  February.  Very  different  is 
the  relation  existing  between  the  values  of  the  average  monthly  minima. 
The  greatest  average,  19.1,  is  that  for  the  month  of  August,  and  the 
smallest,  12.6,  is  for  the  month  of  March.  Following  this  latter  in 
ascending  order  come  the  averages  for  February,  January,  December, 
April,  November.  May,  October,  June,  September,  July,  and  August. 

Monthly  maxima  and  minima  for  all  the  period  may  be  seen  in  the 
following  table: 


Month. 


January... 
February  . 

March 

April 

May 

June 

July 

August 

September 
October . . . 
November 
December 


26.0  (1888) 

25.2  (1889) 
29.0  (1889) 
28.9  (1886) 

28.5  (1897) 

27.6  (1887) 

27.3  (1887) 
27.5  (1886) 
27.2  (1886) 

26.7  1886) 

25.8  (1889) 
26.8  (1896) 


Minima. 


11.9 
9.7 
9.9 
12.0 
12.9 
14.9 
17.2 
17.5 
15.6 
14.2 
11.2 
11.5 


(1884) 
(1888) 
(1897) 
(1888) 
(1888) 
(1892) 
(1884) 
(1895) 
(1884) 
(1884) 
(1884) 
(1884) 


MAXIMUM    AND    MINIMUM    FOR   ALL    THE    PERIOD. 

The  maximum  and  minimum  during  all  the  period  are  29.0  and  9.7, 
respectively,  observed  on  the  3(>th  of  March,  1889,  and  the  1th  of 
February,  1888.  The  difference  between  these  two  extremes  is  19.3. 
Very  near  to  these  are  the  annual  maximum  for  1886,  28.9,  and  the 
annual  minimum  for  1897,  9.9. 
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DISTRIBUTION   OF  THE  ANNUAL  MAXIMA  AND  MINIMA    IN   THK  DIFFERENT 
MONTHS   OF   THE    YEAR. 

The  following  tabic  shows  the  monthly  frequency  of  the  16  annual 
maxima  and  minima: 


Maxima — 

Marth 1 

April 2 

Uiiy -  - 5 

June 5 

July 1 

August 1 

September 1 


Minima — 

January  2 

February  4 

March .". (i 

April 1 

December 3 


It  happens  that  all  the  annual  maxima  and  minima  fall  within  the 
months  March  to  September  and  December  to  April,  respectively. 
The  greater  frequency  of  maxima  corresponds  to  the  months  Ma}^  to 
June,  and  of  minima  those  of  March  and  Februar^^ 


VII.— MONTHLY  AVERAGES  OF  THE  DAILY  MAXIMA  AND  MINIMA  OF 
THE  TENSION  OF  THE  AQUEOUS  VAPOR  AT  MANILA— AVERAGE 
DAILY  VARIATION. 

In  Tables  XLV  and  XLVI  we  give  the  monthly  and  annual  averages 
deduced  from  the  maxima  and  minima  daily  tension  of  the  aqueous 
vapor  during  the  periods  from  1885  to  18i>8,  The  difference  between 
the  averages  of  those  two  tables  represents  the  average  monthly  varia- 
tion of  this  element,  which  is  included  in  Table  XLVII. 

T.\BLK  XLW — Monf Illy  and  annual  averages  of  the  daily  maxima  of  t)te  l&tmon  nfaijueoiis 
vapor  at  Manila  during  the  period  1885  to  1898. 


1885. 
1886. 
1887. 
1888. 
1889. 
1890. 
1891. 
1892. 
1893. 
1894. 
1895. 
189(1. 
1897. 
1898. 


mm. 
18.8 
21.2 
22. 0 
22. 2 
22.9 
20.9 
18.9 
19.9 
18.8 
19.1 
19.9 
18.8 
20.8 
20. 6 


Feb.    Mar. 


Average....    20.3  I  19.9 


mm. 
19.4 
19.1 
20.2 
19.5 
23.0 
20.3 
18.2 
19.9 
19.4 
19.3 
19.1 
20.0 
20.3 
21.5 


mm. 
19.8 
19.5 
22.7 
21.2 
22. 8 
20.4 
20.0 
20.9 
19.7 
20.2 
20.5 
21.0 
21.2 
21.9 


Apr. 


inm. 
20.6 
23.3 
23.4 
23.3 
22. 7 
22.1 
21.2 
20.8 
22.1 
20.7 
22.8 
21.6 
23.4 
23.2 


May. 


June. :  July. ,  Aug. 


m,m. 
23.2 
23.9 
25.3 
23.5 
23.7 
23.8 
23.7 
23.7 
23. 8 
23.5 
25.0 
24.6 
25.3 
24.5 


mm 
22.9 
24. 2 
25.5 
24.4 
25.0 
23.6 
24.6 
23.8 
23.1 
23.9 
24.9 
25.1 
24.9 
24.7 


20.8 


22.2 


24.1 


24.3 


mm. 
23.0 
24.2 
25.5 
24.3 
24.3 
23.8 
23.7 
24.0 
23.8 
23.4 
24.2 
24.3 
24.2 
23.8 


24.0 


mm. 
23.4 
24.1 
24.2 
24.1 
23.9 
23.6 
23.7 
23.5 
24.3 
24.1 
23.9 
24.0 
24.2 
23.8 


23.9 


Sept. 


mm. 
23.5 
24.7 
24. 2 
24.0 
24.9 
23. 5 
24.0 
23.9 
23. 8 
23.8 
23.9 
24.4 
24.5 
23.9 


24.1 


Oqt. 

Nov. 

Dec. 

mm. 

mm. 

mm. 

23. 5 

22.3 

20.8 

23.9 

22.0 

21. 2 

22.8 

22.9 

23.1 

23.8 

23.2 

22.0 

24.2 

23.2 

21.8 

23.0 

21.2 

20.5 

23.2 

21.7 

21.1 

23. 1 

22.1 

20.2 

22.6 

20.9 

20.2 

23. 6 

21.6 

20.5 

23. 3 

21.5 

20.1 

23.9 

23.0 

21.6 

23. 8 

23.6 

21.7 

24.0 

22.9 

21.2 

23.5  I  22.3     21.1 


Aver- 
age. 


mm. 
21.8 
22.6 
23.5 
23.0 
23.5 
22.2 
22.0 
22. 2 
21.9 
22.0 
22. 4 
22.7 
23. 2 
23.0 


22. 6 
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Table  XLA^I. — Monthly  and  annual  averages  of  the  daily  minima  of  tlic  tension  of  aqueous 
vapor  at  Manila  during  the  period  1885  to  1898. 


Table  XLVII. 


Year. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Aver- 
age. 

mm. 

mm. 

mm. 

mm. 

mm. 

mm. 

vim. 

mm. 

vim. 

mm. 

mm. 

mm. 

mm. 

188o 

15.2 
16.4 

14.8 
15.0 

14.9 
14.5 

16.2 
18.3 

17.9 
19.7 

19.2 
20  5 

20.1 
20.5 

20.3 
20.1 

20.0 
21.4 

19.5 
20.3 

18.6 
18.6 

16.6 
17.7 

17.8 

1880 

18.6 

1887 

17.3 

15.9 

18.4 

19.3 

21.0 

21.6 

22.1 

21.2 

21.1 

19.8 

19.9 

19.1 

19.7 

1888 

17.1 

15.2 

17.0 

18.3 

19.0 

21.5 

21.6 

21.6 

21.1 

20.3 

19.3 

18.0 

19.2 

1889 

18. -1 

18.1 

17.7 

17.8 

19.2 

20.8 

20.9 

21.1 

21.4 

20.9 

20.2 

18.4 

19.6 

1890 

17.1 

16.4 

15.6 

18.4 

20.4 

20.1 

20.3 

20.4 

21.0 

19.7 

17.6 

16.8 

18.7 

1891 

15.7 

14.5 

15.9 

16.9 

18.8 

21.2 

21.2 

21.2 

21.3 

19.6 

18.5 

17.6 

18.5 

1892 

16.6 

15.9 

16.9 

16.5 

19.6 

20.3 

21.1 

20.5 

20.8 

20.0 

18.8 

17.0 

18.7 

1893 

15.3 

15.3 

16.2 

17.9 

20.2 

19.7 

20.8 

21.6 

20.8 

19.6 

17.8 

17.3 

18.5 

189J 

15.5 

14.7 

16.2 

16.5 

19.5 

21.0 

20.7 

21.0 

20.7 

20.2 

17.5 

17.3 

18.4 

1895 

16.1 

15.5 

16.5 

18.4 

21.6 

21.5 

21.0 

20.9 

21.4 

19.8 

18.2 

16.4 

18.9 

189C 

15.1 

15.9 

16.9 

16.2 

21.4 

21.7 

21.2 

21.2 

21.3 

20.6 

18.6 

16.8 

18.9 

1897 

16.1 

15.9 

16.5 

17.4 

21.3 

21.1 

20.8 

21.1 

21.6 

20.6 

20.1 

18.4 

19.2 

1898 

16.9 

17.7 

17.4 

19.5 

20.4 

21.3 

21.0 

20.9 

20.4 

20.8 

20.0 

17.7 

19.5 

Average 

16.3 

15.8 

16.5 

17.7 

20.0 

20.8 

21.0 

20.9 

21.0 

20.1 

18.8 

'" 

18.9 

-Average  of  the  monthly  variation  of  the  tension  of  tlie  aqueous  vapor  in 
Manila  during  the  period  1885  to  1898. 


Year. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

mm. 
3.5 
3.3 
3.1 
2.9 
3.5 
2.5 
2.7 
3.1 
3.0 
3.1 
2.5 
3.1 
2.9 
3.5 

Oct. 

Nov. 

Dec. 

Aver- 
age. 

1885  

mm. 
3.6 
4.8 
4.7 
5.1 
4.5 
3.8 
3.2 
3.3 
3.5 
3.6 
3.8 
3.7 
4.7 
3.7 

mm. 
4.6 
4.1 
4.3 
4.3 
4.9 
3.9 
3.7 
4.0 
4.1 
4.6 
3.6 
4.1 
4.4 
3.8 

mm. 
4.9 
5.0 
4.3 
4.2 
5.1 
4.8 
4.1 
4.0 
3.5 
4.0 
4.0 
4.1 
4.7 
4.5 

mm. 
4.4 
5.0 
4.1 
5.0 
4.9 
3.7 
4.3 
4.3 
4.2 
4.2 
4.4 
5.4 
6.0 
3.7 

mm. 
5.3 
4.2 
4.3 
4.5 
4.5 
3.4 
4.9 
4.1 
3.6 
4.0 
3.4 
3.2 
4.0 
4.1 

mm. 
3.7 
3.7 
3.9 
2.9 
4.2 
3.5 
3.4 
3.5 
3.4 
2.9 
3.4 
3.4 
3.8 
3.4 

mm. 
2.9 
3.7 
3.4 
2.7 
3.4 
3.5 
2.5 
2.9 
3.0 
2.7 
3.2 
3.1 
3.4 
2.8 

mm. 
3.1 
4.0 
3.0 
2.5 
2.8 
3.2 
2.5 
3.0 
2.7 
3.1 
3.0 
2.8 
3.1 
2.9 

mm. 
4.0 
3.6 
3.0 
3.5 
3.3 
3.3 
3.6 
3.1 
3.0 
3.4 
3.5 
3.3 
3.2 
3.2 

mm. 
3.7 
3.4 
3.0 
3.9 
3.0 
3.6 
3.2 
3.3 
3.1 
4.1 
3.3 
4.4 
3.5 
2.9 

vim. 
4.2 
3.5 
4.0 
4.0 
3.4 
3.7 
3.6 
3.2 
2.9 
3.2 
3.7 
4.8 
3.3 
3.5 

mm. 
4.0 

1880               

4.0 

1887 

3.8 

1888 

3.8 

1889                 

4.0 

1890 

3.6 

1891 

3.5 

1892 

3.5 

1893     

3.3 

1894 

3.6 

1895 

3.5 

1896 

3.8 

1897 

3.9 

1898 

3.5 

Average 

4.0 

4.2 

4.4 

4.5 

4.1 

3.5 

3.1 

3.0 

3.1 

3.4 

3.5 

3.6 

3.7 

RELATION    BETWEEN   THE    AVERAGE    MONTHLY   MAXIMA  AND   MINIMA   OF 
THE   TENSION   OF   THE    AQUEOUS   VAPOR. 

According  to  the  normul  values  of  the  average  maxima  deduced 
from  Table  XLV  it  will  l)e  seen  that  the  greatest  maximum  occurs  in 
June,  it  is  felt  but  very  little  less  during  the  months  of  May,  July, 
August,  and  September,  is  considerably  less  during  October,  Novem- 
ber, April,  and  December,  and  begins  to  reach  an  end  in  March,  Janu- 
ary, and  Februarv.  The  difference  between  the  average  monthly 
extremes  which  in  February  are  19.9  and  in  June  24.3  is  4.4. 

Between  the  normal  averages  of  the  minimum  there  is  observed  a 
very  similar  gradation  to  that  which  we  have  indicated  for  the  average 
of  the  maxima.  The  maximum  is  reached  in  February  and  increases 
gradually  from  Februaiy  to  Jul,v.  which  remains  almost  of  the  same 
tension  from  July  to  September,  beginning  to  diminish  gradually  from 
September  to  February.  The  normal  extremes  are  15.8  in  February 
and  21.0  in  July  and  September,  the  difference  being  5.2. 
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AVERAGE    or   THE    ]\L\XI>L\    AND  AVERAGE    OF   THE    MINIMA    OF  ALL  THE 

PERIODS. 

The  average  deduced  from  all  daily  maxima  of  the  period  1885  to 
180S  is  22.6.  and  the  average  deduced  from  all  the  minimum  is  18.9. 
The  difference  is  only  3.7  degrees,  which  represents  also  the  average 
annual  variation  of  the  tension  of  the  acjueous  vapor  in  Manila.  The 
greatest  aniuial  average  of  the  maxima  is  23.5  (1887  and  1889)  and 
the  least  annual  average  of  the  minima  17.8  (1885),  the  difference 
being  5.7. 

RELATION    BETWEEN    THE  AVERAGE    DAILY  VARIATIONS  OF   THE    DIFFER- 
ENT  MONTHS   OF   THE    YEAR. 

If  we  fix  now  on  the  result  which  we  find  in  Table  XLVII,  we  see 
that  the  months  in  which  occur  the  greatest  average  daily  variations  of 
the  tension  of  the  aqueous  vapor  are  the  months  of  March  and  April, 
and  in  those  months  there  is  also  the  greatest  average  variation  of  the 
temperature  and  the  relative  humidity.  In  May  there  is  already  a 
diminution  of  the  extent  of  those  variations  which  continues  until  the 
month  of  August,  w^hen  it  corresponds  to  the  minimum  average  varia- 
tions. This  is  maintained  with  little  difference  throughout  the  period 
from  Julv  to  September,  inclusive;  beginning  with  October  it  increases 
gradually  until  the  months  of  March  and  April. 

The  difference  between  the  two  normal  extreme  \'ariations,  4. 5  in 
April  and  3.0  in  August,  is  1.5. 

EXTENT  OF  THE  ANNUAL  AVERAGE  DAILY  VARIATIONS.   ANNUAL  AVER- 
AGES AND  MONTHLY  EXTREMES  OF  ALL  PERIODS. 

The  average  annual  extent  of  the  dailv  variation  is  3.7.  The  annual 
extreme  averages  of  all  periods,  1885-1898,  4.0  (1885,  188(>,  and  l.s89) 
and  of  3.3  in  1893.  The  maximum  average  monthly  extent  of  the 
daily  variations  was  for  April,  1897,  when  it  reached  the  value  of  6.0, 
while  in  July  and  August,  1891,  and  August,  1888,  and  September, 
1890  and  1895,  the  minimum  was  2.5. 

VIII.— DAILY  VARIATION  OF  THE  TENSION  OF  THE  AQUEOUS  VAPOR 

IN  MANILA. 

The  Table  XLVIII  covers  the  hourly,  monthly,  semiannual,  and 
annual  averages  of  the  tension  of  the  aqueous  vapor  in  Manila  deduced 
from  the  period  1890-1898  with  those  which  have  been  traced  bv  the 
curves  of  Plates  XXII  and  XXIII. 


Plate  XXII. 
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Pl>te   XXIII. 
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Table  XLVIII. — Hourly^  monthly,  semiannual,  and  annual  averages  of  the  tension  of 
the  aqueous  vapor  in  Manila  obtained  from  the  period  1890-1898. 

FORENOON. 


Mouth. 

1a.m. 

2  a.m. 

3  a.m. 

4  a.m. 

5  a.m. 

6  a.m. 

7  a.m. 

8  a.m. 

9  a.m. 

10 
a.m. 

11 
a.m. 

12 
noon. 

January 

mm. 
17.6 
17.5 
18.5 
19.5 
21.9 
22.2 
22.1 

Ttltfl. 

17.4 
17.3 
18.3 
19.4 
21.8 
22.1 
22.0 
22. 1 
22.1 
21.4 
19.8 
18.5 

17.3 
17.2 
18.2 
19.2 
21.7 
22.0 
21.9 
22.0 
22.0 
21.2 
19.8 
18.3 

771 7W. 

17.1 
17.0 
18.0 
19.0 
21.6 
21.9 
21.8 
21.9 
21.9 
21.1 
19.6 
18.2. 

mm. 
17.1 
16.8 
17.9 
19.0 
21.5 
21.8 
21.7 
21.9 
21.9 
21.0 
19.5 
18.1 

mm. 
17.0 
16.8 
17.9 
18.9 
21.5 
21.8 
21.7 
21.9 
21.9 
20.9 
19.5 
18.1 

mm. 
17.1 
16.9 
18.2 
19.5 
22. 1 
22!  3 
22.1 
22.2 
22.3 
21.3 
19.7 
18.2 

mm. 
17.6 
17.7 
18.8 
19.9 
22.6 
22.8 
22.6 
22.6 
22.7 
21.8 
20.2 
18.7 

mm. 
18.1 
18.2 
19.1 
20.2 
22.7 
22.9 
22.8 
22.7 
22.8 
21.9 
20.4 
19.0 

mm. 
18.3 
18.2 
19.3 
20.3 
22.8 
22. 9 
22!  8 
22.7 
22.9 
21.9 
20.6 
19.3 

mm. 
18.3 
18.1 
19.3 
20.5 
22.8 
22.8 
22.8 
22.7 
22.8 
21.9 
20.7 
19.4 

mm. 
18.3 

February.          

18  4 

March 

19  2 

April..             

20  5 

May 

22  6 

June 

22.9 

July.                     .     . 

22  7 

August 

September 

October 

November ... 

22.  2 
22.2 
21.5 
20.0 
18.6 

22.7 
22.7 
22.0 
20  8 

December 

19.5 

Average 

Average   November   to 
May 

Average  June  to  Octo- 
ber   

20. 32 
19.09 
22.04 

20.18 
18.93 
21.94 

20.07 
18.81 
21.82 

19.93 

18.64 
21.72 

19.85 
18.56 
21.66 

19.83 
18. 53 
21.64 

20.16 
18.81 
22.04 

20.67 
19.36 
22.50 

20.90 
19.67 
22.62 

21.00 
19.83 
22.64 

21.01 
19.87 
22.60 

21.03 
19. 90 
22.60 

AFTERNOON. 


Month. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

Mean. 

January 

mm. 
18.4 
18.4 
19.1 
20.3 
22.5 

mm. 
18.4 
18.4 
18.8 
20.1 
22.5 
22.8 
22. 7 
22!  7 
22.7 
22.0 
20.7 
19.6 

mm. 
18.4 
18.1 
18.6 
19.9 
22.5 
22.8 
22.6 
22.7 
22.7 
22.0 
20.9 
19.6 

mm. 
18.2 
17.9 
18.5 
19.8 
22.0 
22.8 
22.6 
22.6 
22.8 
22. 1 
20.8 
19.5 

mm. 
18.1 
17.7 
18.5 
19. 7 
22.7 
22.8 
22.7 
22.7 
22.7 
22.0 
20.8 
19.4 

mm. 
17.9 
17.6 
18.3 
19.7 
22.6 
22.7 
22.6 
22.6 
22.7 
22.0 
20.6 
19.2 

mm. 
17.9 
17.6 
18.5 
19.7 
22. 6 
22.7 
22.6 
22.6 
22.7 
21.9 
20.4 
19.1 

mm. 
17.9 
17.7 
18.6 
19.9 
22.5 
22.8 
22.5 
22.5 
22.6 
21.9 
20.3 
18.9 

mm. 
17.9 

17.8 
18.7 
19.9 
22.4 
22.7 
22.4 
22.5 
22.5 
21.8 
20.2 
18.9 

mm. 
17.8 
17.8 
18.7 
19.9 
22.4 
22.6 
22.4 
22.5 
22.4 
21.7 
20.2 
18.7 

mm. 
17.8 
17.7 
18.7 
19.8 
22. 2 
22.5 
22.3 
22.4 
22.4 
21.7 
20.1 
18.7 

mm. 
17.7 
17.6 
18.0 
19.7 
22.1 
22.3 
22.2 
22.3 
22.3 
21.5 
20.1 
18.6 

mm. 
17  8 

17.7 

March 

April 

18.6 
19.8 

May 

22.3 

22.8 

22.5 

July 

22.7 

22.4 

August 

September 

October 

November 

December 

22.7 
22.8 
22.0 
20.8 
19.5 

22.4 
22.5 
21.7 
20.3 
18.9 

Average 

Average,  Novem- 
ber to  May 

Average,  June  to 
October 

21.00 
19.86 
22.60 

20.95 
19.79 
22.58 

20.90 
19.71 
22.56 

20. 85 
19.61 
22.58 

20. 82 
19.56 
22.58 

20.71 
19.41 
22.52 

20.69 
19.40 
22.50 

20.68 
19.40 
22.46 

20.64 
19.40 
22.38 

20.59 
19.36 
22.32 

20.53 
19.29 
22.26 

20.42 
19. 20 
22.12 

20.58 
19.34 
22.30 

DAILY   COURSE    OF   THE   TENSION   OF   THE    AQUEOUS   VAPOR. 

If  we  look  at  the  curves  on  Plate  XXII,  which  represent  the  partial 
averages  of  each  month,  we  see  in  all  of  them  some  irregularity  of 
movement,  though  of  little  importance,  especially  during  the  afternoon 
and  early  hours  of  the  night;  nevertheless,  in  the  annual  curve,  as  in 
the  semiannual  curves  of  Plate  XXIII,  almost  all  irregularity  disap- 
pears, and  we  suppose  it  would  disappear  also  in  the  similar  monthly 
curves,  although  there  can  be  traced  the  value  of  the  averages  deduced 
from  a  great  number  of  3'ears  of  observation. 

From  this  supposition  we  shall  be  able  to  form  a  sufficiently  com- 
plete idea  of  the  average  daily  course  of  this  element,  examining  these 
annual  and  semiannual  curves,  or  that  which  is  the  same,  the  annual  and 
semiannual  averages,  which  will  be  seen  at  the  end  of  Table  XLVIII. 
According  to  these  annual  averages  it  can  bo  said  that  this  daih^  varia- 
tion consists  in  a  simple  oscillation  whose  minimum,  which  is  usually 
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obsorvod  at  daybreak,  coincides  with  the  minimuni  temperature  and 
the  niaxiniinn  humidity,  and  whose  maximum  corresponds  to  12  noon. 

The  greatest  increase  of  tension  is  observed  from  (>  to  10  a.  m., 
remaining-  ahnost  stationary  from  that  hour  until  1  in  the  afternoon. 
At  2  it  begins  to  diminish,  but  in  an  extraordinarily  slow  and  almost 
insensible  manner  until  11  or  12  at  night,  when  it  decreases  with 
greater  rapidity  until  it  reaches  the  minimum  at  dawn. 

In  the  semiannual  averages  it  is  seen  that  the  minimum  corresponds 
in  both  periods  at  6  a.  m.,  but  in  the  period  from  November  to  May 
the  tension  reaches  its  maximum  at  the  hour  of  12  midnight,  remaining 
almost  stationary  from  11  a.  m.  until  1  p.  m.,  while  in  the  other  period 
from  June  to  Octolier  the  maximum  is  reached  at  10  a.  m.,  remaining 
almost  stationary  from  9  a.  m.  until  5  in  the  afternoon,  inclusive. 

In  regard  to  the  different  curves  of  each  month  we  will  only  indicate 
those  of  November  to  April  which  are  peculiar  for  a  somewhat  notable 
increase,  which  is  not  to  be  seen  in  the  curves  of  the  other  months. 
This  decrease  occurs  from  5  to  9  a.  m.  in  November,  from  3  to  8  in 
December,  from  3  to  6  in  January,  from  2  to  6  in  February,  from  1 
to  4  in  March,  and  from  12  m.  to  -1  p.  m.  in  April.  Besides,  it  is 
observed  in  February  to  April  that  the  tension  begins  to  increase  some- 
what at  night;  from  7  to  9  in  February,  from  6  to  9  in  March,  and 
from  7  to  8  in  April. 

HOURS  OF  THE  MAXIMUM  AND  MINIMUM  TENSION  AND  EXTENT  OF  THE 
VARIATION  OF  THE  AQUEOUS  VAPOR  IN  THE  DIFFERENT  MONTHS  OF 
THE    YEAR. 

Following  the  same  method  which  we  have  adopted  for  the  atmos- 
pheric pressure,  temperature,  and  humidit}^  we  give  in  the  following 
table  the  hours  of  the  minimum  and  maximum  tension,  with  the  extent 
of  the  monthly,  semiannual,  and  annual  variation,  the  data  for  which 
we  take  from  the  monthly,  semiannual,  and  annual  averages  of  Table 
XLVIII. 


Hours  of  distention. 


Minimum. 


Maximum. 


Amplitude 
of  the  os- 
cillation. 


Jiuuiary  . 
Febr\iary 
March  . . . 

April 

May 

June 

July 

August . . 


September 

October 

November 

December 

Average 

Annual 

November  to  May. 

June  to  October . . . 


a.  m  . 
m 


a.  m . . 
a.  m  .. 
a.  in  . . 
iGa.m. 


4,5,6  a.m. 
6  a.  m 

5,6i 
5,6( 


I  a.  m. 
I  a.m. 


l,2,3p.m 

12 noon;  1,2  p.  m 

10,11  a.  m 

11  a.  m. ;  12  noon 

10, 11  a.  m 

9, 10  a.  m. ;  12  noon 

9,10,11  a.  m 

9,10,11a.m.;  12  noon;   1,2, 
3, 5  p.  m. 

10  a.  m 

4  p.  m 

3  p.  m 

2, 3  p.  m 


6  a.  m 
6  a.m. 
6  a.m. 


12  noon  . 
12  noon . 
10  a.m.. 


1.4 
1.6 
1.4 
1.6 
1.3 
1.1 
1.1 


1.0 
1.2 
1.4 

1.5 

1.3 

1.2 

1.37 

1.0 


Concerning  this  table  it  only  remains  for  us  to  add  to  what  has  been 
briefly  indicated  above  that,  although  in  some  months,  as  October, 
November,  and  December,  the  daily  maximum  is  observed  consider- 
ably after  noon,  considering  the  hourly  averages  and  the  curves  of 
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said  months,  it  is  seen  that  the  tension  increases  rapidly  from  'J  to  10 
in  the  morning;  the  increase  observed  after  10  o'clock,  or  about  noon 
or  afternoon,  is  very  insignificant  and  almost  imperceptible. 

AVERAGE   EXTENT  OF  THE  ANNUAL  AND   SEMIANNUAL  VARIATIONS. 

The  average  annual  extent  of  this  variation  of  the  tension  of  the 
aqueous  vapor  is  1.20  mm.  The  extent  of  the  period  from  November 
to  May  is  1.37  mm.,  and  that  of  the  other  period  down  to  October 
does  not  exceed  1  mm.  The  months  in  which  there  is  a  lesser  vari- 
ation are  August  and  September,  which,  as  we  have  said,  correspond 
also  to  the  lesser  variations  of  temperature  and  relative  humidity. 
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HOURS   OF   THE    MOST   NOTABLF.    INCREASE   AND    DIMINUTION    OF   THE 
TENSION    OF   THE    AQUEOUS    VAPOR. 

In  confirmation  of  that  which  we  have  just  said  relating'  to  the  daih' 
variation  of  the  tension  of  the  aqueous  vapor  in  Manila,  Table  XLIX 
can  be  consulted:  in  which,  as  we  have  given  the  atmospheric  pressure, 
the  temperature,  and  the  humidity,  we  give  the  difference  between  each 
one  of  the  twenty-four  hours  of  the  day  of  each  month  and  the  respec- 
tive monthly  averages,  adding  such  additional  data  of  the  average  range 
of  the  increase  and  decrease  of  tension  of  the  aqueous  vapor  corre- 
sponding to  each  hour  with  respect  to  the  preceding  one.  In  this  table 
it  will  be  easily  seen,  speaking  generallv  of  all  the  j^ear,  that  the 
greatest  increase  of  tension  takes  place  during  all  the  months  from  6 
to  9  a.  m.  and  the  greatest  decrease  from  11  at  night  until  4  or  5  in 
the  morning,  the  changes  which  this  element  suffer  in  the  other  hours 
of  the  day  being  of  very  little  importance. 

Looking,  however,  at  each  one  of  the  months,  there  is  also  observed 
a  somewhat  notable  increase  in  some  of  the  hours  of  the  afternoon 
during  the  months  of  November  to  April  conforming  to  those  which 
we  have  above  indicated. 

NOTABLE  DIFFERENCES  BETWEEN  THE  AVERAGE  DAILY  VARIATION 
DEDUCED  FROM  TABLE  XLVII  AND  THAT  DEDUCED  FROM  TABLE 
XLVIII — IRREGLTARITIES  IN  THE  DAILY  VARIATION  OF  THE  TENSION 
OF   THE   AQUEOUS   VAPOR. 

Comparing  the  average  values  of  the  daih^  variation  deduced  in  this 
paragraph  from  the  difference  between  the  average  extremes  of  the  24 
daily  observations  with  those  which  we  have  studied  in  the  preceding 
paragraph,  deduced  simply  from  the  average  difference  between  the 
daily  maxima  and  the  daily  minima  of  each  month,  there  will  be  seen 
a  discrepancy  notable  ar\cl  otherwise  extraordinary.  It  is  certain  that 
from  an  examination  of  the  proper  daily  oscillation  of  the  meteorologi- 
cal elements  we  will  tind  naturally  some  divergencies  in  the  absolute 
value  of  the  results  obtained  by  these  two  methods;  but  said  diver- 
gencies are  very  far  from  being  what  they  appear  in  the  variation  of 
the  tension  of  the  aqueous  vapor,  which  we  are  now  considering.  These 
notable  differences  are  due  not  so  much  to  the  diversity  of  method 
employed,  with  which  we  have  collected  these  results,  as  to  the  fact 
that  the  daily  variation  of  this  element  is  far  from  preserving  the  regu- 
larity which  is  seen  in  the  others.  In  confirmation  of  this  it  is  sufficient 
to  point  out,  among  other  facts  which  we  are  presently  going  to  analyze, 
that  it  is  not  rare  to  find  the  minimum  daily  tension  registered  between 
the  hours  of  11  a.  m.  and  5  or  6  p.  m.,  hours  when  there  is  the  greatest, 
or,  at  all  events,  a  very  great  increase  in  the  temperature  of  the  air, 
especially  so  on  days  that  are  clear  and  when  the  slight  humidity  of  the 
air  is  relatively  most  pronounced.  To  such  a  degree  is  this  true  that 
with  much  frequency  it  is  seen  in  our  monthly  bulletins  that  there  is  a 
coincidence,  not  only  in  the  day  but  even  in  the  hour,  of  the  monthly 
minimum  tension  and  humidity,  in  spite  of  which,  however,  the  annual 
average  of  tension  corresponding  to  the  hour  of  least  humidit}^  is,  never- 
theless, the  maximum  of  the  normal  hourly  averages,  but  slightly  less. 
This  we  have  already  had  occasion  to  remark  in  paragraph  5,  while 
examining  the  mean  values  obtained  by  means  of  Table  XLII. 


CHAPTER  V. 

PRECIPITATIOIV  OF  WATEll. 

INTRODUCTION. 

It  has  been  verified  that  the  precipitation  of  water  is  one  of  the  ele- 
ments which  influence  the  climate  of  any  country.  For  this  reason  we 
believe  that  what  we  have  to  say  about  this  matter  will  be  read  with 
pleasure  by  all  w^ho  are  interested  in  the  climate  of  the  Philippines. 
With  this  object  in  view  we  have  united  here  all  the  data  which  we 
could  obtain  from  the  observatory  from  its  foundation  in  1865  until 
the  present  year,  1899.  We  examined  closely  all  the  statements  and 
calculations  therein  contained  in  order  that  the  result  of  this  study 
might  be  entirely  satisfactory.  We  will  treat  in  this  chapter  of  the 
yearly  variation  of  rain  in  Manila,  of  its  frequency,  its  distribution 
during  the  different  epochs  of  the  year  and  different  hours  of  the  day, 
of  the  monthly  maximum  and  minimum  precipitation  and  of  the  great- 
est quantity  of  water  collected  in  one  day  and  in  one  hour,  of  the  rela- 
tion of  rain  to  the  atmospheric  pressure  and  its  distribution  in  the 
several  points  of  the  archipelago. 


VALUE    OF   MONTHLY   AVERAGES. 

In  Table  L  we  give  in  millimeters  and  by  months  the  quantity  of 
water  collected  in  the  pluviometers  of  this  observatory  during  the 
long  period  from  1865  to  1898.  The  curved  lines  in  plate  XXIV 
represent  the  normal  averages  of  rainfall  which,  as  shown  in  this 
table,  is  the  result  of  observations  made  in  each  month  of  the  year. 
It  is  shown  that  the  months  during  which  the  greatest  amount  of  rain 
falls  in  Manila  are  July  and  September,  during  which  months  the  nor- 
mal averages  reach  870  mm.  and  379.1  mm.;  and  the  months  during 
which  the  least  rain  falls  is  Fe))ruary,  the  normal  average  of  whic-h 
never  exceeds  10.5  mm.  As  will  be  seen  by  reference  to  the  engrav- 
ing, the  normal  average  of  rainfall  is  augmented  gradually  from  Feb- 
ruary to  July,  and  diminishes  gradually  from  Septem)>er  to  February; 
in  August  the  value  of  the  average  decreases  until  it  reaches  the 
medium  of  the  two  maximum  averages  of  the  whole  year. 
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I.— YEARLY  VARIATION  OF  RAINFALL  IN  MANILA. 

T.\HLE  L. — Quantity  of  water  collected  in  the  pluinomelers  in  the  ohservalonf  at  Manila 

for  the  years  1865  to  1898. 


Year. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

1865     

mm. 

11.0 

44.0 

21.5 

9.0 

35.5 

82.6 

9.6 

15.3 

20.0 

13.9 

99.2 

28.4 

2.8 

1.5 

55.2 

42.3 

4.1 

9.5 

195.2 

0.5 

2.0 

3.0 

13.4 

16.0 

98.1 

14.1 

18.7 

43.7 

14.2 

10.0 

26.7 

1.0 

12.3 

.54.2 

mm. 

38.0 
0.0 

18.2 
0.0 

11.1 

24.6 
6.7 

10.0 

12.8 
5.0 

28.3 
3.6 
0.2 
7.5 

39.6 

11.6 
0.0 

28.0 

15.4 
0.4 
0.0 

16.5 
4.8 
0.0 

10.8 

1.5.6 
1.8 

17.1 
5.7 
3.3 
1.6 
7.6 
0.0 

10.3 

mm. 

0.0 

60.0 

12.8 

0.0 

0.0 

3.4 

11.2 

28.2 

14.0 

2.2 

24. 2 

9.4 

0.2 

10.8 

11.3 

15.6 

9.2 

30.7 

23.0 

5.5 

3.0 

0.0 

100.2 

18.8 

4.8 

16.4 

4.1 

27.1 

18.0 

61.9 

11.4 

10.6 

22.4 

65.6 

mm. 

0.0 
20.0 
21.5 

0.0 
40.8 
21.0 

0.0 
39.8 
100.9 
17.7 

2.3 
29.8 

0.0 

.5.5 
119.8 
136.4 

7.1 
40.8 
75.3 

0.0 
22.8 
31.4 
27.2 
14.3 

3.5 
77.3 

4.0 
13.8 
20.8 
22.1 

.5.0 

1.9 
25.  6 
35.  5 

mm. 

90.6 

106.4 

169.0 

75.0 

129.2 

194.1 

12.  6 

89.4 

.59.0 

37.2 

0.0 

185.7 

200. 4 

76.2 

103.  y 

21.0 

174. 2 

131.9 

123.7 

96.4 

1.2 

107.1 

2.56. 9 

28.2 

0.0 

69. 6 

97.7 

76.2 

184.5 

108.1 

246. 8 

168.8 

36.3 

167. 1 

mm. 
266.2 

1866                               

355.0 

1867                     

206. 0 

18t)8       

393. 7 

1869                                    

276. 9 

1870                             

199. 2 

1871                   

375.7 

1872                                             

168.6 

1873                                    

354. 3 

1874                         

110.3 

1875             

49.4 

1876       

222. 1 

1877                                 

233. 9 

1878                    

207.2 

1879               

96. 5 

1880 

205. 5 

1881                             

433.0 

23.5.1 

1883           

212.9 

297.8 

1885                        

1G9.5 

219.9 

1887       

135. 7 

2^5.4 

1889                    

167.7 

255.5 

1891                                        

655. 5 

114.2 

1893 

24.8 

281.3 

1895                           .          

539. 5 

156. 6 

1897 

96.0 

329.6 

30.3 

10.5 

18.7 

29.0 

106.6 

244.4 

Year. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Total. 

1865                                                         

vim. 
249.0 
134.0 
3.57.8 
286.0 
368.8 
390.1 
269.6 
206.6 
261.7 
284.4 
330.2 
470.1 
602. 0 
239.1 
143.4 
809.8 
486. 7 
573. 6 
754.6 
721.0 
313.9 
225. 9 
378.7 

680. 6 
292. 9 
498.8 

642. 7 
231.0 
234. 2 
209. 9 
178.6 
221.8 
245. 7 
288,1 

vim. 
219.0 

302. 7 

:mo.2 

286.5 
407.8 
423.3 
248.9 
798.8 
388.3 
422.0 
400.7 
339. 6 
1,095.6 
220.5 
290.7 
499.8 
440.7 
306.3 
256. 5 
327.5 
170.7 
248.4 
142.8 
355. 2 
339.0 
130.8 
276.1 
1.51.0 

276. 8 
189. 5 
349.4 
650.2 
263.6 
414.3 

mm. 
687.9 
362.5 
1,469.7 
462. 0 
446.2 
273.7 
351.3 
257.4 
146.1 

115. 6 
486.9 
.520. 3 

93.  6 
399.  6 
316.4 
349.6 
255.7 
327. 5 
353.4 
194.2 

50.8 
233.1 

738. 0 
138.1 
117.5 

536. 7 
477.8 
377.2 

475. 1 

399. 2 

463. 8 
424.6 
263.2 
325.1 

mm. 

266.  4 

403.9 

280.1 

162. 4 

589.7 

133.8 

189.1 

198.0 

317.8 

138.2 

134.2 

58.2 
239.4 

99.6 
147.3 
172.8 
155.5 
320.3 
162.0 

47.5 
111.6 
363.5 
210.9 
200.2 
198.8 
224.9 

39.5 

77.7 

83.8 
224. 6 

78.3 
109.2 
121.7 
245.2 

mm. 

95. 0 

137.5 

69.0 

267.3 

200.8 

210. 8 

141.4 

133.4 

37.9 

4.5.5 

98.6 

61.5 

50.1 

12-2. 4 

397.8 

105. 7 

64.9 

177.4 

72.5 

149.1 

57.5 

63. 5 

141.9 

.53.4 

152. 6 

209.9 

306.6 

100.7 

94.2 

.59.9 

167.6 

29.8 

73.9 

277.6 

mm. 

19.5 

131.0 

13.0 

2.3 
42.0 
46.1 

7.9 
32.0 

1.0 
15.0 
32.9 
61.5 

6.8 
89.6 

5.0 
36.4 
91.2 
104.9 

3.2 
61.7 

3.5 
89.3 
117.2 
36.9 
346. 9 
45.4 
59.2 
52.9 

9.3 
108.6 
15.4 

0.2 
142.8 
14.1 

1,942.6 

1866 

2,057.0 

1867                                            

2, 978. 8 

1868              

1,943.9 

1869 

2,548.8 

1870                                            

2, 002. 7 

1871            

1,624.0 

1872          

1,977.5 

1873                                              

1,713.8 

1874              

1,207.0 

1875 

1,686.9 

1876 

1,990.2 

1877 

2,52.5.0 

1878 

1,479.5 

1879 

1,726.9 

1K80          

2,40(i.5 

1881 

2,122.3 

1882 

2, 28(i.  0 

1883     

2, 247.  7 

1884 

1,901.6 

1885 

906. 5 

1886  

1,601.6 

1887 

2,267.7 

1888            

1,807.1 

1889  

1,732.6 

1890 

2,09.5.0 

1891 

2,  .583. 7 

1892 

1,282.6 

1893                                

1,441.4 

1894 

1.678.4 

1895 

2,084.7 

1896                   .           

1.785.3 

1897 

1,303.5 

1898 

2,226.7 

Average .         

370.0 

352.2 

379.1 

191.4 

130.2 

54.2 

1,916.6 
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GENERAL    CAUSES    OF    RAINFALLS    IN    3IANILA. 

What  we  have  just  said  should  be  compared  with  what  we  will  have 
to  say  in  the  second  paragraph  of  the  eig-hth  chapter.  The  engrav- 
ing which  we  will  present  in  the  eighth  chapter  should  be  considered 
in  couiparison  with  the  engraving  which  we  are  now  studying.  From 
the  coincidence  between  the  hurricanes  and  their  monthly  distribution 
in  the  extreme  Orient  and  the  yearly  variations  of  rainfall  in  Manila, 
it  ma}^  be  deduced  with  reasonable  probability  that  they  are  controlled 
in  a  large  measure  by  the  influence  of  atmospheric  perturbations. 

As  we  touch  upon  this  })oint  we  will  indicate,  in  passing,  the  three 
causes  which  we  believe  to  be  nearly  the  only  ones  of  the  precipita- 
tion of  water  as  observed  in  Manila  during  the  course  of  the  year. 

The  first  and  principal  cause  is  the  atmospheric  perturbation,  includ- 
ing, under  this  head,  not  only  the  true  hurricanes,  or  cyclones,  but 
also  the  other  centers  or  large  areas  of  low  pressure  of  which  we  will 
speak  shortly  in  the  first  paragraph  of  the  eighth  chapter. 

The  second  cause  of  rainfalls  in  Manila  is  the  tornado,  local  tempest 
accompanied  by  great  thunder  and  lightning  which  frequently  continues 
from  May  to  October,  both  months  inclusive,  and  occasionaily  in  April 
and  No\'ember,  but  is  very  rare  from  December  to  March.  These  rains 
are  distinguished  from  the  preceding  ones  in  that  while  they  are  some- 
times fierce  and  come  in  torrents,  still  they  are  usually  of  short  dura- 
tion, as  is  also  the  duration  of  the  phenomenon  which  produces  them. 
They  rarely  occur  in  the  morning,  but  are  frequent  in  the  afternoon 
and  evening,  continuing  during  the  night.  Sometimes  these  rains  are 
prolonged  for  several  days,  during  which  time  the  cyclonic  centers 
which  cause  the  same  exist. 

Finally,  we  cite  as  the  third  cause  of  rain  in  Manila  the  influence  of 
the  center  of  maximum  pressure  which  in  the  months  of  December 
and  February  is  found  to  be  situated  in  Siberia  toward  the  north- 
northwest  of  Luzon,  frequently  extending  its  ramifications  to  Mongolio, 
north  of  China,  and  the  sea  of  Japan;  the  current  of  the  first  quadrant 
influenced  by  the  maximum  pressure  causes  great  and  frequent  con- 
densations which,  in  the  months  referred  to,  are  produced  on  the 
Oriental  coast  of  the  archipelago,  being  at  times  also  abundant  and 
extraordinar}^  in  their  force  and  reaching  to  the  Occidental  coasts. 

CAUSES   OF    RAINFALL   IN   MANILA    DURING   THE    DIFFERENT   MONTHS   OF 

THE   YEAR. 

With  reference  particularly  to  the  difl'erent  months  of  the  year,  we 
can  say  that  the  rainfalls  observed  in  Manila  during  the  months  of 
December  and  January  are  usually  the  result  of  high  pressure  of  the 
cyclonic  centers  and  of  large  areas  of  low  pressure.  The  rains  of 
February  are  usually  produced  by  high  pressure  from  the  north  or 
areas  of  low  pressure  in  the  region  of  the  archipelago.  The  rains  of 
March,  April,  and  May  are  mainly  caused  by  electric  tempests,  as  is 
especially  true  of  those  occurring  during  April,  while  those  of  May 
are  the  result  of  the  influence  of  cyclonic  centers.  Finally,  the  prin- 
cipal cause  of  rain  during  June  and  November  is  the  typhoon  which 
frequently  occurs  during  these  months  and  the  large  area  of  low  pres- 
sure which  extends  to  a  higher  parallel  than  those  which  occur  during 
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Detem))or,  Januarv,  and  Fel)ruary.  To  this  class  of  rainfallts  should 
be  assitriied  the  rains  that  occur  during  the  months  of  June  and  July, 
notwithstandino-  the  fact  that  the  second  cause  of  these  disturbances 
which  we  have  before  mentioned — the  tornadoes  and  electric  tempests — 
abound  duri  ng  this  season  of  the  year,  especially  from  Ma}'^  to  October. 


YEARLY    AVERAGE — ^TOTAL   AMOUNT   OF    WATER    COLEECTED   IN 
DURING    EACH    OF   THE    EAST    THIRTY-B^OUR    YEARS. 


MANILA 


The  yearly  average  of  rainfall  deduced  from  observations  covering 
a  period  of  thirty-four  years,  which  is  embraced  in  Table  L,  is 
1,916,6  mm.  It  is  a  fact  that  frequently  there  is  a  vast  difference  in 
the  amount  of  rain  that  falls  from  one  year  to  another  in  Manila,  as 
can  be  seen  l)y  reference  to  Table  L.  During  the  period  which  we 
are  studying,  the  maximum  of  rain  for  one  year  is  shown  to  have  been 
during  1867,  during  which  time  the  observations  made,  by  use  of  the 
pluviometer  in  the  observatory,  show  an  average  of  2,978.8  mm.;  in 
1885,  an  excessively  dry  year,  there  did  not  fall  in  Manila  more  tnan 
906.5  mm.  of  water.  This  shows  that  the  difference  between  the  maxi- 
mum and  minimum  rainfall  yearly  for  this  season  is  2,072.3  mm.,  a 
larger  quantity  than  in  any  other  yearly  average. 

In  Engraving  XXV  we  graphically  represent  the  total  amount  of 
water  collected  in  Manila  during  the  last  thirty-four  years. 

II.— DAYS  OF  RAIN  IN  MANILA. 

Table  LI  contains,  by  months  and  b}^  years,  the  number  of  rainy  days 
in  Manila  from  1866  to  1898. 

Tablk  LI. — Daijn  of  rain  in  Manila  during  the  years  from  1866  to  1898. 


Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

5 

0 

1 

1 

9 

15 

16 

18 

6 

•2 

4 

2 

10 

9 

14 

23 

4 

0 

0 

0 

5 

19 

20 

17 

1 

2 

0 

2 

11 

14 

19 

16 

11 

7 

1 

5 

11 

14 

19 

21 

4 

3 

1 

0 

4 

18 

15 

16 

7 

10 

3 

4 

9 

17 

13 

19 

8 

4 

•> 

9 

2 

16 

20 

23 

4 

3 

1 

4 

5 

13 

16 

21 

8 

7 

4 

1 

0 

6 

21 

23 

5 

2 

3 

5 

17 

19 

27 

25 

6 

1 

2 

0 

10 

19 

24 

26 

4 

3 

3 

4 

s 

15 

23 

16 

10 

5 

3 

9 

6 

13 

12 

18 

7 

2 

6 

6 

/ 

19 

23 

18 

6 

0 

5 

1 

4 

13 

30 

17 

0 

5 

6 

4 

7 

15 

26 

15 

5 

5 

3 

9 

10 

19 

19 

18 

1 

1 

1 

0 

10 

21 

27 

12 

1 

0 

1 

4 

1 

11 

17 

17 

3 

2 

0 

3 

10 

18 

iO 

19 

5 

3 

7 

3 

20 

19 

22 

19 

1 

0 

4 

2 

8 

19 

29 

19 

9 

1 

2 

2 

0 

13 

20 

25 

7 

5 

2 

7 

13 

16 

17 

13 

7 

2 

3 

1 

5 

18 

23 

26 

6 

2 

5 

6 

9 

17 

25 

20 

3 

3 

•> 

5 

IC) 

14 

17 

22 

4 

2 

2 

2 

14 

18 

21 

22 

5 

2 

4 

2 

19 

14 

22 

22 

2 

0 

3 

2 

17 

12 

19 

28 

3 

0 

2 

5 

10 

11 

18 

23 

9 

.5 

13 

11 

13 

22 

26 

22 

5.1 

2.8 

3.0 

3.7 

9.1 

1.5.6 

20.6 

20.3 

Sept. 


Oct. 

Nov. 

Dec. 

23 

10 

14 

15 

10 

4 

15 

8 

1 

20 

8 

8 

13 

15 

4 

13 

11 

5 

18 

15 

5 

17 

5 

3 

13 

7 

4 

21 

15 

7 

10 

8 

11 

20 

14 

5 

13 

17 

14 

14 

19 

3 

15 

8 

11 

12 

14 

8 

19 

10 

13 

16 

10 

1 

15 

12 

12 

14 

10 

2 

21 

16 

12 

12 

13 

14 

15 

13 

6 

18 

13 

13 

21 

7 

7 

9 

12 

13 

11 

14 

9 

15 

11 

8 

15 

14 

8 

13 

10 

8 

15 

4 

2 

22 

10 

17 

24 

22 

9 

16.0 

11.7 

7.9 

Total. 


1866 

1867 

1868 

1869 

1870 

1871 

1872 

1873 

1874 

1875 

1876 

1877 

1878 

1879 

1880 

1881 

1882 

1883 

1884 

1885 

1886 

1887 

1888 

1889 

1890 

1891 

1892 

1893 

1894 

1895 

1896 

1897 

1898 

Average 


134 
125 
109 
116 
141 
108 
137 
124 
101 
139 
154 
140 
141 
130 
142 
128 
144 
142 
142 
89 
145 
166 
130 
138 
140 
134 
146 
142 
142 
144 
128 
145 
198 
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WHAT    DO    WE    UNDERSTAND    BY    RAINY    DAYS? 

We  understand  by  the  words  "rainy  days"  all  those  days  during 
which  enough  rain  has  fallen  to  be  appreciated,  or  measured,  b}'  our 
apparatus;  and  in  this  case  days  of  passing  showers  are  not  registered, 
and  therefore  have  not  been  taken  into  account  in  forming  this  table/ 

DISTRIBUTION  OF   THE   DAYS   OF    RAIN   DURING   THE    DIFFERENT   MONTHS 

OF   THE    YEAR. 

The  maximum  of  days  of  rain  is  observed  during  July,  August,  and 
September,  and  the  minimum  in  February  and  March.  From  the 
maximum  rainfall  observed  in  the  first-named  three  months  until  the 
minimum  in  the  last-named  two  months  the  number  of  days  gradually 
diminishes;  and  the  number  of  rainy  daj's  increases  gradually  from 
the  minimum  in  February  to  the  maximum  in  July. 

YEARLY  AVERAGE   DAYS   OF   RAIN — TOTAL  OF  DAYS  OF  RAIN  IN  THE  LAST 

THIRTY-THREE    YEARS. 

The  yearly  average  of  rainy  days  is  135.9.  The  year  1898  shows  a 
total  of  198  days  of  rain,  while  in  1885  there  were  only  89  days  of 
rain.  The  difference  in  these  two  figures,  embracing  the  yearly  maxi- 
mum and  minimum,  is  109.  Subtracting  from  these  two  j'ears  the 
maximum  difference  which  is  observed  between  the  two  totals  of  the 
rainy  daysof  all  the  rest,  the  average  would  not  exceed  sixty-five  days. 

III.— I'lSTKIBUTION  OF  RAINFALL   IN   MANILA  DURING  THE  DIF- 
FERENT SEASONS  OF  THE  YEAR. 

DRY    SEASON   AND    HUMID    OR    RAINY    SEASON. 

The  writers  who  generally  treat  of  the  climate  of  the  intertropical 
regions  usually  take  much  care  to  distinguish  the  two  season,  the  dry 
season,  which  lasts  from  November  to  May,  inclusive  (seven  months), 
and  the  humid  or  rainy  season,  also  called  the  epoch  of  rain,  which 
continues  during  the  other  five  months,  from  June  to  October,  both 
incbxiive. 

THE   DIVISION    OF   THE    YEAR    INTO    TWO    SEASONS    CAN    NOT    BE    GENER- 
ALLY  APPLIED   TO    THE    WHOLE    ARCHIPELAGO. 

In  considering  the  climate  of  the  Philippines  it  must  be  taken  into 
account  from  the  start  that  this  division  can  only  be  applied  to  the 
interior,  and  principally  to  the  occidental  coasts  of  the  archipelago, 
but  not  in  any  manner  whatever  to  the  oriental  regions,  as  we  shall 
see  more  fully  below  when  we  shall  consider  the  yearly  distribution 
of  rain  in  the  different  points  of  the  islands. 

1  In  the  bulletins  of  this  observatory,  probably  on  account  of  the  change  in  the 
personnel  which  has  taken  place,  we  have  found  tliat  in  some  years  there  was  included 
in  the  total  number  of  rainy  days  the  days  of  simple  showers,  and  in  other  years  this 
was  not  the  case;  so  that  if' we  have  in  some  way  modified  some  of  these  statements 
it  has  been  with  the  object  of  having  them  uniform,  in  order  that  the  true  monthly 
averages  might  then  be  deduced. 
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IN  WHAT  SKNSK  DO  WK  APPLY  THESE  TWO  SEASONS  TO  MANILA  ^  OUT- 
LINE OF  DISTllIBUTION  OF  KAIN  IN  MANILA  DURING  JUNE-SEPTEM- 
15EH,    1S!»<». 

If  WO  include  tho  capital  only,  which  is  found  on  the  occidcjital  coast 
of  Luzon,  wc  shall  have  no  difficulty  wiiatever  in  applying-  the  two 
seasons  to  this  territory,  especially  Avhen  it  is  understood  that  the 
epochs  of  rain  are  not  so  called  because  of  lack  of  interruption  in  the 
rain  in  the  whole  live  months,  but  because  the  total  cjuantit}'  of  water 
which  is  precipitated  in  that  time  is  always  greater  than  the  amount 
collected  in  the  other  seven  months  of  the  year.  We  say  this  because 
the  so-called  rainy  months,  June-October,  are  not  so  produced  by  a 
constant  cause,  Init,  for  instance,  ))y  a  monsoon,  and,  as  we  have  already 
indicated  above,  are  subject  to  the  influence  of  the  tornadoes  and  atmos- 
pheric perturbations,  which  are  never  a  constant  cause,  ])ut  rather  Aary 
much  in  character  and  force,  and  often  have  long  periods  of  int<M-rup- 
tions.  For  this  reason  it  is  not  a  rare  occurrence,  as  has  already  been 
noted  in  the  case  of  September  of  181M»,  for  ten,  fifteen,  or  even  more 
davs  to  pass  without  rain,  or,  at  best,  with  showers  of  but  little  impor- 
tance. Confirmatory  of  what  Ave  have  just  said,  we  l)elieve  it  will  not 
fail  to  be  of  interest  to  explain  here  the  manner  in  which  the  rainfall 
in  Manila  has  been  distributed  during  the  months  of  June,  July, 
August,  and  September.  For  this  reason  we  have  made  the  attached 
outline,  in  which,  besides  the  quantity  of  water  collected  daily  in  the 
observatory,  we  have  added  the  hours  of  sun  and  some  other  obser- 
vations wliich  will  enable  one  to  better  understand  the  nature  and 
course  of  the  rainfall  cited. 


(Jaditte  (if  Ow  dwtrihut'ion.  of  rain  in,  Mdiiibi  during  the  inonllis  of  June  to  tSepteinhn-,  IS'jy. 

JUNE. 


Day. 

Total 
of  rain 
in  mm. 

Hours 
of  sun. 

/                                               ObstTvutions. 

1 

0.0 

7.45 

2 

8.5 

7.15 

At  2.35  {).  m.  rain  with  tornado  for  scarce  half  an  liour. 

3 

0.0 

9.35 

4 

2.3 

6.15 

At  11.40  a.  m.  rain  of  short  duration. 

5 

7.(i 

10.30 

From  8.45  p.  m.  to  12  m.  rain  with  intervals  of  tornadoes. 

6 

3.1 

9.40 

Pa.ssing  rains  at  1  a.  m.,  10,  and  11  p.  m. 

7 

5.1 

0.45 

Brief  rain  at  intervals  from  10  a.  m.  to  7  p.  m. 

8 

0.0 

8.45 

9 

0.0 

10.00 

10 

0.0 

8.00 

11 

7.0 

7.05 

Rain  nf  regular  duratiiin  l>etween  .s  and  10  p.  111. 

12 

0.0 

7.40 

13 

0.0 

8.00 

14 

43.5 

5.40 

Rain  with  tornadoe.s  l>ctween  0  and  '.)  p.  \n. 

1.5 

1.0 

8.05 

Pa.ssing  rain  between  7  and  8  p.  ui. 

10 

1.0 

8.40 

Passing  rain  between  1  and  2  a.  m. 

17 

0.0 

9.00 

18 

0.0 

6.00 

19 

0.0 

10.05 

20 

2.5 

5.10 

Pa.ssing  rain  between  1  and  '.)  ]>.  ui. 

21 

1.1 

5.00 

Rain  and  p;issing  showers  between  2  and  5  \k  ni. 

22 

2.5 

4.:^) 

Rain  with  tornadoes  at  7.13  p.  in. 

23 

1.2 

5. 25 

Passing  rain  from  4  to  5  a.  ni. 

24 

8.2 

5.  5.') 

Brief  rain  at  intervals,  with  tornadoes  between  2  and  7  a.  m. 

25 

6.5 

7'.  30 

Passing  rains  at  intervals  4.40  to  7  p.  m. 

2() 

0.5 

6.10 

showers  at  3  p.  m. 

27 

0.7 

4.  .55 

Rain  with  tornadoes  at  7  p.  111. 

28 

ia).2 

0.00 

Raining  the  whole  day. 

29 

8.8 

5.  30 

Rain  at  intervals  from  4  to  h  a.  m.  and  1  to  3  p.  m. 

30 

1.0 

0.00 

Pa-ssing  rains  from  7  to  8  a.  ra.  and  between  4  and  0  p.  in. 

Total  days  of  rain 

20 

Total  days  exempt  from  rain  and  generally  fair 

10 

Davs  of  rain  of  much  and  regular  dtiration 

7 

Days  of  passing  rains  of  short  duration  and  generally  5,  6,  or  7  hours 

)fsun.  13 
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Outlbu:  of  the  distribution  of  roiii  iti  ManiUi  during  (lie   tnonths  of  June  to  /Septtintjer, 

1899 — Continued. 

JULY. 


Total 
of  rain 
in  mm. 


Hours 
of  sun. 


Observatious. 


0.0 

11.8 
0.0 
0.6 
2.9 
4.4 
4.2 

19.0 
209.8 
158.7 

54.7 

3.5 

0.4 

2.6 

6.3 

0.0 

3.2 

169.3 

253.5 

148.8 

29.1 
0.0 
0.0 
0.0 
8.2 

25.4 
8.5 
4.0 

35.1 
7.4 

19.5 


4.30 
7.15 
6.30 
0.05 
4.30 
1.00 
5.30 
3.55 
0.00 
0.00 
1.10 
2.45 
4.55 
1.00 
8.00 
5.15 
4.a5 
0.00 
0.00 
0.00 
3.30 
10.30 
10.30 
11.20 
6.30 
4.30 
5.40 
6.45 
10.40 
7.00 
8.30 


Passing  rains  at  9. 12  a.  m.,  12  m..and  2.35  p.  m. 

Pa-ssing  rains  from  10  a.  m.  to  3  p.  m. 

Pas-sing  rains  from  10  to  12  p.  m. 

Passing  rains  from  1  to  8  a.  m. 

In  afternoon  and  night  some  short,  passing  rains. 

liain  of  regular  duration  in  different  hours  of  the  day. 

Raining  the  whole  dav. 

Do. 
From  0  to  11  a.  m. 
From  3  to  4  a.  m.  passing  rain. 
From  7  to  8  p.  m.  very  short  Dassing  rains. 
From  8  to  10  a.  m.  and  7  to  8  p.  m.  passing  rains. 
Passing  rain  in  the  early  morning. 

Pa.ssing  rain  from  0  to  1  a.  m.  and  3.35  p.  m. 
Raining  the  whole  dav. 

Do. 

Do. 
Raining  the  whole  morning  and  from  9  to  10  p.  m. 


From  5  to  8  p.  m.  slight  rain. 

From  1.15  p.  m.  to  4.15  and  9  p.  m.  rains  at  intervals. 

From  2  to  9  p.  m.  rains  with  tornadoes  at  intervals. 

From  7  to  8  a.  m.  and  from  11  to  12  p.  m.  short  rains. 

From  0  to  4  a.  m.  rains  at  intervals. 

At  7.15  a.  m.  pas.sing  rains. 

At  10.15  p.  m.  pa.ssing  rains. 

Total  days  of  rain 25 

Total  days  without  rain 6 

Days  of  fain  of  long  and  regular  duration 13 

Days  of  short,  passing  rains 12 


AUGUST. 


Passing  rain  at  8.10  p.  m. 
Slight  rains  from  8  to  11  p.  m. 
Passing  rains  from  5.15  to  7  p.  m. 

Passing  rain,  with  tornadoes,  at  6  a.  m.  and  between  3  and  11  p.  m^. 
Passing  rain  from  6  a.  m.  to  2  p.  m. 

Passing  rain  from  0  to  1  a.  m.  and  at  7  a.  m.  and  6. 52  p.  m. 
Passing  rain  from  0  to  2  a.  m.  and  4  to  5  a.  m. 

Short  pas.sing  rain  from  0..50  p.  m.  to  3.30  p.  m. 

Slight  rains  at  5  a.  m.  and  between  1  and  6  p.  m. 

Passing  rain  from  0  to  1  a.  m. 

Passing  rain  in  the  early  morning. 

Passing  rain  early  in  the  morning  and  in  afternoon. 

Passing  rain  from  8  p.  m.  to  12  midnight. 

Passing  rain,  with  tornadoes,  from  4  to  7.10  p.  m. 

Pas.sing  rain  from  2.43  to  4  p.  m. 

Slight  rains  between  4  and  9  a.  m.  and  4  to  6  p.  m. 

Frequent  rains  from  2  p.  m.  to  12  midnight. 

Several  slight  rains  in  aftenifxjn  and  night. 
Raining  the  whole  dav. 

Do. 
Slight  rains  from  1  to  2  a.  m.  and  8  to  11  a.  m. 

Slight  rains  between  2  a.  m.  to  3  p.  m. 
Slight  rains  from  1  to  2  a.  m.  and  6  to  11  p.  m. 
Pas.sing  rain  from  11  to  12  midnight. 
Frequent  rains  from  0  a.  m.  to  1  p.  m.  anil  t!  p.  m. 

Total  days  of  rain 25 

Total  days  without  rain 6 

Days  of  rain  of  long  and  regular  duration 13 

Days  of  short  passing  rains 12 


16.0 

9.50 

6.3 

3.40 

0.0 

4.  .55 

4.2 

2.00 

14.2 

1.05 

15.6 

1.30 

6.5 

0.30 

2.2 

11.00 

0.0 

9.10 

2.1 

8.05 

12.0 

1.20 

0.6 

8.10 

•    2.1 

9.00 

5.3 

6.10 

6.7 

6.40 

11.4 

7.30 

7.2 

3.30 

15.3 

0.00 

68.1 

1.00 

0.0 

6.45 

12.2 

2.45 

1      58.5 

0.00 

!      28.0 

0.07 

1.3 

1.05 

0.0 

8.35 

25.0 

0.00 

11.1 

3.20 

0.5 

8.00 

6.9 

0.00 

0.0 

D.  »■) 

0.0 

9.30 
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Outline  uf  the  dustributiou  of  rain  in  Manila  durin;/  (hf  nivnthx  of  June  to  September, 

1899 — Continued. 


SEPTEMBER. 


Total 

Day. 

of  rain 
in  mm. 

Hours 
of  sun. 

Observations. 

1 

0.0 

3.00 

2 

0.0 

10.40 

3 

15.2 

1.40 

Rains  at  intervals  from  11  a.  m.  to  9  p.  m. 

4 

3.9 

0.00 

Passing  rains  0  to  10  a.  m. 

5 

4.6 

4.30 

Passing  rains,  with  tornado,  from  10  a.  m.  to  12  m. 

6 

19.3 

1.50 

Passing  rains,  with  tornado,  from  11.13  to  1  p.  m. 

7 

0.8 

9.10 

Passing  rains  from  4  to  5  p.  m. 

8 

0.0 

11.30 

9 

0.0 

11.40 

10 

1.0 

10.45 

Passing  rains  from  4  to  6  a.  m. 

11 

0.0 

9.55 

12 

12.2 

7.20 

Passing  rains,  with  tornadoes,  from  2  to  3  p.  m.  and  7  to  8  p.  m. 

13 

1.4 

7.20 

Passing  rains,  with  tornadoes,  between  2  and  3  p.  m. 

14 

0.0 

6.25 

15 

0.0 

5.20 

16 

4.6 

1.20 

Passing  rains  at  8.44  p.  m. 

17 

47.5 

4.10 

Frequent  rains,  with  tornadoes,  between  12  m.  and  7  p.  m. 

18 

12.7 

0.35 

Frequent  rains  between  7  p.  ra.  to  12  p.  m. 

19 

64.7 

0.00 

Raining  the  whole  dav. 

20 

180.8 

0.00 

Do. 

21 

8.5 

0.35 

Slight  rains  between  1  and  3  a.  m.  and  10  a.  m.  to  7  p.  m 

22 

0.6 

0.35 

Passing  rains  from  4  to  5  a.  m. 

23 

0.0 

6.55 

24 

7.2 

6.00 

Passing  rains  from  5.23  to  8  p.  m. 

25 

0.0 

9.30 

26 

0.0 

9.15 

27 

0.0 

10.05 

28 

0.0 

11.20 

29 

0.0 

9.45 

30 

0.0 

7.40 

Total  days  of  rain 

16 

Total  davs  without  rain 

14 

Days  of  rain  of  long  and  regular  duration 

7 

Davs  of  short  passing  rains - 

9 

This  outline  gives  the  evident  result  that  in  these  four  months  of  rainy 
season  of  the  present  year  (1899)  there  were  only  7  days  in  June,  13 
in  July,  13  in  August,  and  7  in  September,  a  total  of  40  days,  which 
may  be  properly  called  rainy  days.  The  other  days  may  be  consid- 
ered absolutely  exempt  from  rain,  or  may  have  only  passing  showers, 
and  they  could  very  well  figure  as  days  not  improperly  called  the  dry 
in  the  months  of  November  to  Mav. 


season. 


NOTABLE    DIFFERENCE   IN    THE    QUANTITY   OF   RAIN    IN    THE    TWO 

SEASONS. 

Accepting  the  sense  in  which  we  take  the  words  '-dry  season"  and 
"humid"  or  "rainy  season,"  we  give  in  Table  LIT  the  total  quantity 
of  water  and  the  days  of  rain  corresponding  to  each  one  of  these  two 
epochs  of  the  year  in  the  period  from  1865  to  1898.  In  this  table  it 
will  be  seen  from  the  beginning  that  a  great  dijSerence  exists  between 
the  two  seasons,  resulting  in  an  average  percentage  of  rain  of  20  for 
the  dry  season  and  80  for  the  humid  or  rainy  season. 


Plate   XXIV. 


ANNUAL    VARIATION   OF  THE  RAIN   AT  MANILA 

1866-1898 
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Plate  XXV. 


RAIN  AT  MANILA 

Annual  Quantity  in  millimeters,  from  1865  to  1898 
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Tai;le  LIT.  —  Intnl  niiiifull  and  days  of  rain  In-  the  <]ri/  and  ralni)  xfuson  ilxring  period 

from  1865  to  1898. 


1865 

1866 

1867 

18G8 

1869 

1870 

1871 

1872 

1873 

1874 

1875 

1876 

1877 

1878 

1879 

1880 

1881 

1882 

1883 

1884 

1885 

1886 

1887 

1888 

1889 

1890 

1891 

1892 

1893 

1894 

1895 

1896 

1897 

1898 

Averages 


It  may  ])e  noted  that  in  these  last  we  have  inehuled  tive  months  and 
in  the  tirst  we  embraee  seven  months,  for  it  is  easily  seen  that  if  divided 
the  year  into  equal  parts  the  contrast  would  be  stiil  greater.  Not- 
withstanding we  would  Iiis;e  to  admit  this  division,  even  though  unequal 
in  results,  since  it  appears  to  be  the  one  adopted  l)y  most  writers  upon 
this  su1)ject,  it  is  not  the  proper  one,  although  it  has  not  failed  some 
who  have  not  included  in  the  epoch  of  rain  part  at  least  of  the  month 
of  Noveml)er,  and  some  others  who.  excluding  this  month,  has  counted 
as  rainy  days  the  month  of  May.  If  the  normal  averages  are  closely 
examined  in  each  month,  it  will  be  observed  that  the  leaps  made  in 
the  average  of  April  to  the  average  of  May,  and  those  of  November 
to  December,  are  very  brusque,  so  that  we  doubt  at  the  start,  with 
cause,  if  Ave  had  not  best  count,  at  least  in  part,  as  included  in  the 
season  of  rain  the  two  months  of  May  and  November.  For  this  reason 
we  take  the  total  of  water  collected  in  these  months  during  the  last 
fifteen  years  and  divide  the  months  into  halves,  when  we  tind  that  the 
average  of  the  first  and  second  half  of  both  months  can  be  easily  ascer- 
tained. But  as  the  result  of  these  averages  would  matter  very  little 
to  us,  we  maintain  that  there  is  no  reasonable  motive  for  including  in 
the  rainy  season  the  second  half  of  Mayor  the  first  half  of  Noveml)er, 
as  it  is  our  intention  to  exclude  the  other  two. 


Dry  season. 

Rainy  season. 

Rain. 

Days  of  rain. 

Rain. 

Days  of  rain. 

Total. 

Per 

cent. 

Total. 

Per 
cent. 

Total. 

Per 

cent. 

Total. 

Per 
cent. 

254.1 

13 

1,688.5 
1,558.1 

87 

498.9 

24 

40 

30 

76 

94 

70 

325.0 

11 

38 

30 

2, 653. 8 

89 

87 

70 

353.3 

18 

18 

17 

1,590.6 

82 

91 

83 

459.4 

18 

32 

28 

2, 089. 4 

82 

84 

72 

582. 6 

29 

54 

38 

1,420.1 

71 

87 

62 

189.4 

12 

2S 

26 

1,434.6 

88 

80 

74 

348. 1 

18 

53 

39 

1,629.4 

82 

84 

01 

245. 6 

14 

33 

27 

1,468.2 

86 

91 

73 

136. 5 

11 

28 

28 

1,070.5 

89 

73 

72 

285. 5 

17 

42 

30 

1,401.4 

83 

97 

70 

379.9 

19 

51 

33 

1,610.3 

81 

103 

67 

260. 5 

10 

38 

27 

2,264.5 

90 

102 

73 

313.5 

21 

53 

38 

1,166.0 

79 

88 

62 

732. 6 

42 

55 

42 

994.3 

58 

75 

58 

369.0 

15 

47 

33 

2,037.5 

85 

95 

67 

350.7 

17 

38 

30 

1,771.6 

83 

90 

70 

523. 2 

23 

47 

33 

1,762.8 

/  / 

97 

67 

.508.3 

23 

43 

30 

1,739.4 

/  ( 

99 

70 

313.6 

16 

37 

26 

1,588.0 

84 

105 

74 

90.0 

10 

19 

21 

816.5 

90 

70 

79 

310.8 

19 

46 

32 

1,290.8 

81 

98 

68 

661.6 

29 

65 

39 

1, 606. 1 

71 

101 

61 

167.6 

9 

34 

26 

1,639.5 

91 

96 

74 

616.7 

36 

40 

29 

1,115.9 

04 

99 

71 

448.3 

21 

48 

34 

1,646.7 

79 

92 

66 

492.1 

19 

43 

32 

2,091.6 

81 

91 

68 

331.5 

26 

51 

35 

951.1 

74 

95 

65 

346.7 

24 

48 

34 

1,094.7 

76 

94 

66 

373.9 

22 

46 

32 

1,304.5 

78 

96 

68 

475. 1 

23 

50 

35 

1,609.6 

/  / 

94 

65 

222. 9 

12 

32 

25 

1,562.4 

8« 

96 

75 

313.3 

24 

47 

32 

990. 2 

76 

98 

68 

624. 4 

28 

82 

41 

1,602.3 

72 

116 

59 

879.5 

20 

43 

31 

1,537.1 

80 

93 

69 
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CONTRAST   BETWEEN   THE    RAIN    IN   THE   THREE   DRIEST   AND   THE   THREE 
MOST    RAINY    MONTHS    OF    THE    YEAR. 

For  this  reason  we  have  foUowed  the  division  of  the  year  as  above 
indicated,  but  to  make  it  more  plain,  and  to  show  the  extraordinary 
difference  which  exists  between  the  epoch  of  rain  and  the  months  less 
characteristic  also  of  the  dry  season,  we  have  formed  the  Table  LIII, 
in  which  we  have  united  on  one  side  the  total  of  rain  collected  in 
Manila  in  the  three  driest  months  of  the  year,  February,  March,  and 
Apiil,  and  on  the  other  side  the  total  by  itself  of  the  other  three  most 
rainy  months,  July,  August,  and  September,  adding  later  the  difference 
between  the  two  totals.  As  shown  by  this  table  the  average  of  rain 
during  the  first  period,  February  to  April,  is  52.2  mm.,  and  the  aver- 
age of  the  second  period,  July  to  September,  is  1,101.3  mm.,  while  the 
difference  between  the  two  averages  is  1,0-13.1  mm. 

Table  LIII. — Difference  between  (he  total  rainfall  of  the  dryest  months  of  the  year  and  the 
three  most  rainy  months  during  jicriod  from  1865  to  1898. 


1865 
186C 
1867 
1868 
1869 
1870 
1871 
1872 
1873 
1874 
1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 


From 

From 
July  to 

Differ- 

to April. 

Septem- 
ber. 

ence. 

38.0 

1,155.9 

1,117.9 

80.0 

799.2 

719.2 

52.5 

2,167.7 

2,115.2 

0.0 

1,034.5 

1,034.5 

51.9 

1,222.8 

1,170.9 

49.0 

1,087.1 

1,038.1 

17.9 

869.8 

861.9 

78.0 

1,262.8 

1,184.8 

127.7 

796.1 

668.4 

24.9 

822.0 

797.1 

54.8 

1,217.8 

1,163.0 

42.8 

1,330.0 

1,287.2 

0.4 

1,791.2 

1,790.8 

23.8 

8.59. 2 

835. 4 

170.7 

750.5 

579.8 

163.6 

1,659.2 

1,495.6 

16.3 

1, 183. 1 

1,166.8 

99.5 

1,207.4 

1,107.9 

1883 , 

1884 

1885 

1886 

1887 

1888 

1889 

1890 

1891 

1892 

1893 

1894 

1895 

1896 

1897 , 

1898 

Average 


From 
February 
to  April. 


113.7 

5.9 

25.8 

47.9 

132. 2 
33.1 
19.1 

109.3 
9.9 
58.0 
44.5 
87.3 
18.6 
23.1 
48.0 

111.4 


58.2 


From 
July  to 
Septem- 
ber. 


364.5 
242. 7 
535.4 
707.4 
259.5 
173.9 
749.4 
166.3 
396.6 
759.2 
986.1 
798.6 
991.8 
2%.  6 
772.5 
027.5 


1,101.3 


Differ- 
ence. 


1,250.8 

1,236.8 

509.6 

6.59.5 

1,127.3 

1, 140. 8 

730.3 

1, 057. 0 

1,386.7 

701.2 

941.6 

711.3 

973. 2 

1,273.5 

724. 5 

916.1 


1,(M3.1 
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IV.— MONTHLY  AND  YEARLY  MAXIMA  AND  MINIMA. 

Tables  LIV  and  LV  contain,  by  months,  the  absolute  extremes  of 
quantities  of  water  precipitated  (i865  to  1898),  and  the  days  of  rain 
(1866  to  1898),  the  ditference  between  both  extremes,  p.nd  the  normal 
values  of  each  month  with  which  they  are  coujpared: 

Tahi.k  TJV. — Absolute  maxima  mul  uiiiiinia  dnrlitf/  tlif  jn'riod  fnnii  ISfi.J  In  1S9S. 


February 


March 


April. 


May 

June 

July 

August 

September . 

October 

November  . 
December. . 


Normal. 


Absolute 
maximtim. 


195.2     (18.S8) 
;».(■>     (1»79) 

100.2     (18.S7) 

136.4     (1880) 

106.6  I     256.9     (1887) 

(1891) 
(1880) 
(1877) 
(1867) 
(1809) 
(1879) 
(1889) 


214. 4 
370.0 


65.5.5 

809.8 


352.2   1,095.6 

1,469.7 

589.7 

397.8 

346.9 


379.1 

191.4 

130.2 

54.2 

0.0 

24.8 
134.0 
130.8 

50.8 
39.5 
29.8 
0.2 


Absolute 
minimum. 


(1884) 
1866 
1868 
1881 
1885 
1888 
1897 

118  5 

1 1808 

1 1809 
ll886 
(18tio 
J 1868 
11871 
(.1884 
(1875 
11889 
(1893) 
(1866) 
(1890) 
(1885) 
(1891) 
(1896) 
(1896) 


Dirt'er- 
ence. 


256.9 

630.7 
675.8 
964.8 
1,418.9 
5.50. 2 
368.0 
346.7 


Table  LV. — Absolute  maxima  and  minima  of  rain  during  Die  period  from  18G6  lo  hs'9S. 


.liuiuury.. . 

February  . 

March 

April 

May 

June 

July 

August 

.September 
October . . . 
November 

December. 


9.1 

15.0 
20.6 
20.3 
20.2 
16.0 
11.7 

7.9 


Absolute 
maximum. 


11  (1870) 


10  (1872) 


13  (1898) 


11  (1898) 


20  (1887) 

22  (1898) 

30  (1881) 

28  (1896) 

29  (1887) 
24  (1898) 
22  (1898) 

17  (1897) 
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DIFFERENCE     liKTvVKEN    THE    ABSOLUTE     MAXIMA    AND    MINIMA    OF    THE 

MONTHLY    AVERA<;ES. 

Lookinof  only  at  Table  LIV  we  will  be  convinced  of  how  much  the 
quantity  of  water  which  falls  in  any  one  month  sometimes  separates 
itself  from  the  average  of  the  same  month,  and  it  is  enough  to  state 
that  the  ditierence  between  the  two  extremes,  maximum  and  minimum, 
of  each  month  always  shows  a  greater  result  than  the  monthly  average. 

Something  similar  can  be  said  of  the  dirterence  between  the  maxi- 
mum and  minimum  of  the  days  of  rain  from  Noveml)er  to  June,  which 
is  greater  than  the  normal  average  of  said  months,  is  a  little  less  than 
normal  in  August,  and  still  less  than  the  normal  in  July,  September, 
and  Octol)er. 

MONTHS  OF  MOST  ABUNDANT  RAINS  IN  THE  PERIOD  BETWEEN  1865-1898. 

The  most  heavy  and  abundant  rainfalls  which,  until  up  to  date,  have 
been  registered  in  this  observatory,  cover  the  month  of  September, 
1867,  in  which  there  fell,  in  Manila,  1,16!>.7  mm.  of  water.  On 
the  other  hand,  another  September,  in  1885,  only  50.8  mm.  of  water 
fell  in  Manila.  After  September,  1867,  the  most  rainy  month  or 
months  which  have  been  registered  in  our  pluviometer,  during  which 
the  greatest  quantity  of  water  fell,  was  last  July,  1891>,  when  a  total  of 
1,011.9  mm.  of  water  fell,  which  quantity  is  not  included  in  Table 
LIV,  because  this  table  only  covers  the  period  including  1898.  As 
third  instance  may  figure  the  month  of  August,  1877,  in  which  1,095.6 
mm.  of  water  were  collected. 


MONTHS   DURING    WHICH    THERE    WAS    NO    PRECIPITATION    OF   WATER. 

Concerning  the  absolute  maximums,  it  wnll  be  seen  that  there  have 
passed  as  many  as  six  Februarys  absolutely  without  rain,  live  Aprils, 
four  Marchs,  and  two  Mays. 

DISTRIBUTION     OF     THE     YEARLY     MAXIMA     AND     MINIMA     DURING     THE 
DIFFERENT   MONTHS   OF   THE    YEAR. 

The  frequency  with  which  the  yearly  maximum  and  minimum  quan- 
tities of  water  and  the  days  of  rain  occur  can  be  seen  in  the  following- 
table: 


Rainfall. 

Days  of  rain. 

Maximum. 

Minimum. 

Maximum. 

Minimum. 

June      3 
July       7 
Aug.      8 
Sept.    11 
Oct.       3 
Nov.      1 
Dec.       1 

Jan.        3 
Feb.       15 
Mar.       7 
Apr.        6 
May        2 
Dec.        4 

June       1 
July       11 
Aug.      10 
Sept.      11 
Oct.         3 
Nov.        1 

Jan.       2 
Feb.     10 
Mar.     12 
Apr.     10 
May      3 
Dec.       3 

The  greatest  frequency  of  the  yearly  minima  corresponds  to  the 
month  of  February,  as  has  been  observed.  On  the  other  hand,  the 
frequency  of  maxima  is  in  the  month  of  September.  These  maxima 
and  minima  decrease  in  the  following  ordcn-  August,  July,  flune, 
Octol)er,  November,  and  December.  Tlie  fact  that  the  greatest  max- 
imum was  obtained  once  in  November  (1S79)  and  once  in  the  month  of 
December  (1889)  must  be  regarded  as  extraordinary. 
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Table  LVI. — Daily  mcLvimum  rainfall  during  period  from  1865  to  1899. 


1865 
1866 
1867 
1868 
1869 
1870 
1871 
1872 
1873 
1874 
1875 
1876 

1877 

1878 

1879 

1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1891 
1892 
1893 
1894 
1895 
1896 
1897 
1898 

1899 


January. 


Milli- 
meters. 


6.0 

12.0 

13.0 

3.0 

35.5 

30.0 

4.4 

8.0 

9.2 

11.7 

27.1 

12.6 

1.9 

0.8 
15.3 

20.3 
1.6 
5.9 
186.1 
0.5 
2.0 
1.5 
5.2 

16.0 

51.0 
5.0 
9.5 

39.1 
7.1 
6.8 

19.7 
0.6 
7.1 

21.2 

22.4 


Day. 


February. 


Milli- 
meters. 


12 

22 

25 

6 

25 

9 

24 

9 

8 

4 

10 

30 


38.0 
0 

14.0 
0 
8.1 

13.0 
2.5 
4.0 
4.5 
4.3 

14.1 
3.1 

0.2 


Day. 


March. 


Milli- 
meters. 


0 
60.0 

7.2 

0 

0 

3.4 
11.2 
17.5 
10.0 

2.2 

8.1 

7.3 

0.1 


Day. 


April. 


Milli- 
meters. 


11 

34.9 

2 

5.6 

9 

5 

11.1 

24 

7.5 

22 

13 

0 

0 

3.8 

21 

1 

15.0 

1 

15.0 

14 

1 

9.7 

11 

20.0 

29 

29 

0.4 

16 

5.5 

9 

9 

0 

0 

3.0 

17 

16 

14.0 

11 

0 

0 

16 

2.8 

12 

24.2 

6 

24 

0 

0 

10.8 

29 

29 

10.8 

19 

3.0 

1 

25 

10.5 

7 

15.4 

12 

14 

1.1 

8 

3.3 

10 

21 

17.0 

29 

12.2 

23 

8 

2.5 

11 

13.3 

1 

1 

2.5 

5 

52.5 

9 

3 

1.4 

7 

9.6 

8 

1 

5.6 

13 

8.0 

2 

22 

0 

0 

22.2 

16 

2 

4.2 

24 

24.4 

11 

15 

1.5 

(  12 
t  13 

}   " 

15 

0 

20.0 
19.0 

0 
30.0 
13.2 

0 

1.5.2 
43.8 
12.2 

2.3 
12.9 

0 

4.3 

30.0 

42.0 

7.1 

19.8 

24.0 

0 

18.0 

29.4 

10.8 

14.0 

2.5 

18.8 

4.0 

5.9 

13.0 

21.7 

4.0 

4.2 

10.7 

15.0 

25.7 


Day. 


May. 


Milli-    -p, 
meters.   "^^■ 


28.0 
55.0 
39.0 
36.0 
30.8 
101.8 

3.6 
32.0 
51.0 
12.0 

0 
30.1 

53.6 

45.0 

51.5 

11.1 
166.8 
56.0 
29.5 
21.2 

1.2 
32.5 
45.6 

7.5 

0 

12.4 
56.2 
64.0 
62.5 
28.0 
71.3 
36.4 
11.5 
49.9 

12.2 
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June. 


Milli-    p 
meters.    "^^• 


69.0 
92.0 
63.0 
80.5 
102. 8 
42.4 
80.1 
32.2 
74.3 
31.1 
17.7 
28.8 

111.4 

44.2 

30.4 

39.4 

139. 3 

67.3 

88.0 

41.0 

52. 8 

45.4 

26.2 

50.4 

49.4 

34.1 

252. 7 

18.1 

6.1 

93.6 

143.4 

58.3 

33.0 

80.1 


July. 


Milli- 
meters. 


1865 
1866 
1867 
1868 

1869 

1870 
1871 
1872 
1873 

1874 

1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 

1883 

1884 
1885 
1880 
1887 
1888 
1889 
1890 
1891 
1892 
1893 
1894 
1895 

1896 

1897 
1898 
1899 


44.5 
21.5 
145. 0 
50.0 

101.8 

71.0 
45.0 
67.3 

48.7 

63.8 

79.8 
104.5 

91.2 
128.8 

59.2 
290.1 

96.0 
176.8 

156.9 

179.5 
74.3 
38.0 
115.7 
109.2 
95.5 
189.1 
139.4 
89.6 
53.8 
67.0 
34.5 

46.1 

66.6 

30.0 

253. 5 


Day. 


August. 


M""-     Dav 
meters.   "^^■ 


36.0 
79.0 
59.0 
40.0 

107.6 

72.6 

76.0 

226.5 

69.6 

124.8 

69.1 

95.5 

192.7 

84.0 

49.3 

111.6 

118.8 

86.4 

46.0 

57.8 
41.0 
45.9 
41.6 
107.4 
63.0 
37.6 
89.6 
45.9 
58.5 
43.8 
62.2 

80.7 

58.5 
78.6 
68.1 


September. 


Milli- 
meters. 


114.0 
55.0 

336.0 
82.0 

128.0 

46.9 
56.7 
42.0 
23.8 

37.2 

60.4 

117.8 

32.2 

74.2 

162.3 

213.1 

61.3 

50.5 

5.0 

50.9 
11.4 
48.8 

164.8 
47.0 
40.2 
83.0 

115.8 
60.2 
77.0 
67.7 

115.6 

72.2 

75.4 
87.2 
180.8 


Day. 


October. 


November. 


Milli- 
meters. 


94.0 
61.0 
172.0 
32.5 

94.8 

29.7 
88.1 
87.5 
85.0 

26.1 

27.1 
13.2 
60.0 
23.3 
74.8 
48.0 
20.8 
165.2 

34.5 

11.2 
24.0 
76.0 
118.6 
31.5 
76.0 
29.0 
15.5 
17.8 
28.8 
35.9 
21.3 

13.2 

18.2 
54.4 
25.5 


Day. 


^""i-    Dav 
meters.   '^^^• 


37.5 
55.0 
24.0 
139.1 

86.0 

40.0 
80.1 
52.7 
14.7 

18.5 

15.6 
25.2 
19.1 
21.0 
102.6 
68.8 
15.3 
67.2 

14.7 

98.7 
18.9 
16.9 
64.2 
14.0 
63.3 
153.8 
180.6 
29.1 
34.6 
14.2 
39.6 

20.3 

19.0 
76.8 
80.8 


December. 


^""-     Dav 
meters.   ^'^^• 


8.5 
65.5 
5.0 
2.0 

10.0 

25.2 
5.0 

20.0 
0.5 

5.0 

13.2 
32.6 
2.2 
26.0 
2.6 
8.5 
37.3 
26.2 

3.2 

17.7 

3.0 

34.7 

35.4 

21.1 

90.0 

20.3 

16.8 

14.4 

2.1 

61.9 

5.1 

0.1 

20.8 
5.7 
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v.— MAXIMUM   RAINFALLS  IN  ONE  DAY. 

In  this  parajjraph  we  shall  oxaniino  tho  oroatost  (jiiantity  of  wfitor 
which  has  Ixhmi  collocted  at  this  obsorvatorv  in  the  inliuval  of  one  chiy 
only.     With  this  object  in  view  we  have  jirej  ared  tho  Table  LVI. 

MAXIMUM    DAILY    RAINFALL    GKKATKR   THAN    200    MM. 

This  table  shows  the  greatest  niaxinmni  of  water  fell  on  September 
24,  1S«)7,  in  which  day  there  was  registered  not  less  than  />3()  nun.  of 
water,  which  was  collected  during  the  twenty-four  hours  of  the  day. 

Following  this  figure,  and  descending  in  the  named  order,  was  Julv 
30,  1880,  July  19,  1899,  June  15,  1891,  August  2,  1872,  and  Septeni- 
l)er  15,  1880.  On  these  dates  there  fell  in  Manila  the  following  quan- 
tities of  water  lespectively:  290.1  mm.,  253.5  mm..  252.7  nun..  22<!.5 
mm.,  213.1  mm.  With  these  exceptions,  the  other  daily  maximums 
of  rainfalls  are  not  less  than  200  nun. 

DISTRIBUTION    OF    DAILY    AND    YEARLY    RAINFALLS    IN    THE    DIFFERENT 
MONTHS   OF   THE    YEAR. 

The  daily  and  3^early  maximum  rainfalls  are  distri]>uted  in  the  dif- 
ferent months  of  the  year  in  the  following  manner: 


i 


January 1 

May 2 

June 4 

Julv 11 


August 4 

September _ . .    _ 9 

October 3 

November 1 


The  greatest  frequency  of  the  maximum  of  the  daily  and  yearly  rain- 
fall takes  place  in  the  months  of  July  and  September,  followed  by  the 
months  of  June,  August,  and  October,  and  finally  May,  January,  and 
November,  in  which  last  months  it  is  also  very  rare  that  a  greater 
quantity  of  rain  is  registered  in  any  one  day. 

REASONS   FOR   THE    GREATER    RAINFALLS    OBSERVED   AT    MANILA    IN    ONE 

DAY. 

Concerning  the  reasons  or  causes  which  produce  these  maxima  of 
registered  rainfalls  in  Manila  in  one  day,  we  believe  that  we  can  state, 
without  fear  of  contradiction,  that  they  were  caused,  at  least  in  the 
minority  of  cases,  by  the  influence  of  the  hurricanes  or  atmospheric 
perturbations  more  or  less  in  the  neighborhood  of  Manila.  The  five 
maxima  of  which  we  have  spoken  in  the  above  account  took  place  with 
low  barometers  and  without  false  indications  of  depression  from  the 
quadrants  of  the  north. 

RAINFALLS    OF    .TULY    19,     1899,    CAUSED    BY    THE    INFLUENCE    OF   THE 
TYPHOON    OF    SHANGHAI    FROM    JULY    18    TO    25,   1899. 

B}^  way  of  example  we  mention  ])riefly  the  cyclone  which  was  the 
cause  of  the  great  rainfall  of  July  18,  1899.  The  English  j)u))lication 
which  since  April  last  has  })een  issued  by  this  o])ser\  atory  at  the  end 
of  each  month,  has  this  to  say  concei'ning  the  typhoon  or  cyclone 
mentioned:  '"'"The  third  typhoon,  probably  I  he  most  noted  of  the  whole 
month,  is  the  typhoon  which  extended  to   Manila  principally  dui'ing 
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the  18th,  19th,  and  20th  of  July."  On  the  Isth  the  tempe.st  which 
started  in  the  northeast  of  Luzon  extended  its  influence  and  reached 
simultaneously  to  a  great  distance,  taking  in  Japan  and  the  Philip- 
pines. At  the  beginning  it  seemed  to  be  inclined  to  move  to  the  west 
in  the  direction  of  the  island  of  Formosa,  but  afterwards  took  a  turn 
to  the  north,  as  was  indicated  l)y  our  observatory  in  the  forecast  for 
the  day  of  July  21,  in  which  it  was  stated  that  the  typhoon  was  already 
in  the  suburbs  of  Shanghai.  The  accuracy  of  this  forecast  of  the 
observatory  was  proven  by  the  statements  published  in  the  newspapers 
of  this  colony  early  on  the  morning  of  the  21st,  destroying  many  trees 
and  bringing  down  the  column  of  the  mercury  to  736.6  mm. 

After  making  a  diagram  near  the  east  of  Shanghai,  the  cyclone 
turned  in  another  direction,  from  west  to  east,  reaching  south  of  the 
island  of  Kiushimu  in  Japan  on  July  24.  We  will  give  the  course 
followed  bv  this  typhoon  in  chapter  S,  Paragraph  VI,  Engraving 
XLIV. 

In  the  following  paragraph  we  shall  have  occasion  to  see  that  in  n  > 
manner  whatever  can  the  same  be  said  concerning  the  greater  rainfalb 
observed  in  Manila  in  the  short  space  of  one  hour,  or  less  than  one 
hour. 


Table  LVII. — Maximum  rainfalls  observed  in  Manila  dnrimj  (lie  period  from  1885  to  1899. 


January. 

February. 

March. 

April. 

Years. 

a  g 

o 

a  M 

1* 

1 

i 

as 

« 

3 

a 

1885 

1886 

1887 

1888 

1889 

1890 

1891 

1892 

1893 

1894 

1895 

1896 

1897 

1898 

1899 

1.0 

1.5 
5.0 
11.5 
36.0 
4.2 
9.5 
8.4 
3.0 
0.9 
14.5 

0.4 

5.1 
17.4 

7.6 

9 

16 

16 

24 

29 

13 

14 

21 

8 

4 

3 

{I 

22 
2 
15 

f  2-3  p.m. 
\  3-4  p.m. 

0-1  p.m. 

2-3  p.m. 

2-3  p.m. 

2-3  p.m. 

0-1  p.m. 

2-3  p.m. 

3-4  a.m. 
10-11  p.m. 

1-2  p.m. 

5-6p.m. 

2-3  a.m. 

6-7  a.m. 

1-2  p.m. 
11-12  p.m. 

3-4  a.m. 

}« 

5.5 
2.8 
0 

10.7 
3.0 
1.1 
8.2 
2.5 
0.8 
1.4 

[  5.6 

0 

2.2 

1.5 

0 

11 
12 
0 
19 

7 

8 

29 

12 

20 

7 

13 

0 
10 
12 

0 

8-9  p.m. 
0-1  p.m. 
0 

2-3  p.m. 
8-9  p.m. 
1-2  p.m. 
6-7  p.m. 
11-12  a.m. 
0-1  p.m. 
6-7  a.m. 

3-4  p.m. 

0 

4-5  p.m. 
10-11  a.m. 

3.0 

0 

12.4 

10.8 
2.5 

15. 4 
3.3 
8.5 
8.0 

45.8 
9.6 

2.1 

9.5 
6.1 

5.8 

17 

0 
31 
29 
10 
12 
10 
23 
10 
9 
8 

16 
15 
30 

4-5i).m. 

0 

0-1  a.m. 
2-3  p.m. 
2-3  p.m. 
10-11  p.m. 
0-1  a.m. 
5-6  p.m. 
3-4  p.m. 
0-1  p.m. 
3-4  p.m. 

0-1  a.m. 

5-6  p.m. 
3-4i).m. 
2-3  p.m. 

16.0 

13.3 
10.8 
14.0 

2.5 
14.6 

4.0 

.5.0 
12.0 
16. 3 

2.0 

3.0 

10.7 
14.5 
16.0 

22 

29 
3 
20 
23 
15 
29 
4 
14 
30 
29 

27 

30 
13 
22 

8-9  p.m. 

4-5  p.m. 
2-3  p.m. 
7-8  p.m. 
3-4  a.m. 
3-4  a.m. 
4-5  p.m. 
4-5  a.m. 
9-10  p.m. 
11-12  a.m. 
5-6  p.m. 

2-3  p.m. 

10-11  p.m. 
1-2  p.m. 
6-7  p.m. 

May. 

June. 

July. 

August. 

Years. 

i 

1 

5 

0 

"  a> 

3 
0 

i 

a»; 

•«  u 

>> 

3 

0 

1885 1.0 

1886 1  16.5 

1887 i  36.5 

1888 1     4.0 

1889 0 

1890 10.3 

1891 1  42.0 

1892 1  60.0 

1893 13. 8 

1894 ^  21.3 

1895 25.5 

1896 1  33.6 

1897 11.5 

1898 25.0 

1899 9.2 

4 
2 
22 
21 
0 
6 
29 
21 

16 

10 
13 
17 
28 
10 
16 

4-5  p.m. 
2-3  p.m. 
9-10  p.m. 
7-8  p.m. 
0 

2-3  p.m. 
7-8  p.m. 
5-6  p.m. 

9-lOa.m. 

9-10  p.m. 
9-10  a.m. 

5-6  a.m. 

2-3  p.m. 
9-10  p.m. 

1-2  p.m. 

34.0 
24.0 
55.0 
27.1 
47.2 
27.1 
55.0 
11.8 

5.0 

25.4 
31.8 
16.0 
33.0 
38.2 
37.5 

29 
16 
21 
17 
30 
15 
15 
11 
f  18 
1  28 
28 
26 
6 
16 
10 
28 

5-6  a.m. 
3-4  p.m. 
8-9  p.m. 
7-8  p.m. 
2-3  p.m. 
3-4  p.m. 
7-8  a.m. 
11-12  p.m. 
2-3  p.m. 
1-2  p.m. 
1-2  p.m. 
0-1  a.m. 
5-6  p.m. 
4-5  p.m. 
4-5  a.m. 
4-5  p.m. 

27.2 
30.8 
31.5 
42.8 
32.7 
.50.0 
26.2 
40.0 

27.8 
24.8 
12.5 
21.0 
23.0 
51.3 

24 
30 
20 
23 
15 
16 
27 
30 

9 

18 
18 
23 
26 
17 
19 

3-4  p.m. 
0-1  a.m. 
8-9  p.m. 
4-5  a.m. 
(Wa.m. 
5-6  p.m. 
9-10  a.m. 
0-1  a.m. 

9-10  p.m. 

6-7  p.m. 
8-9  p.m. 
11-12  a.m. 
4-5  p.m. 
3-4  p.m. 
1-2  a.m. 

25.0 
42.0 
20.0 
47.0 
48.0 
20. 5 
22.0 
20.3 

32.0 

29.7 
23.4 
32.8 
46.0 
40.0 
38.0 

30 
26 
17 
27 

6 
25 

8 
28 

21 

5 

3 

28 

28 

8 

19 

8-9  p.m. 
5-6  p.m. 
7-8  p.m. 
2-3  a.m. 
1-2  p.m. 
7-8  p.m. 
7-8  p.m. 
5-6  p.m. 

10-11  p.m. 

8-9  p.m. 
5-6  p.m. 
7-8  p.m. 
3-4  p.m. 
n-12p.iii. 
.H-9p.ni. 
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T.\Bi,E  LVII. — }fii.riini()ii  rainfalls  observed  in  Manila  daring  thr  jieriod  from  188f)  (o 

i&99— Continued. 


September. 

October. 

November. 

December. 

Years. 

1- 

Q 

§ 

£ 

Q 

O 

K 

1885 

1886 

1887 

1888 

1889 

1890 

1891 

1892 

1893 

18M 

1895 

1896 

1897 

1898 

1899 

9.0 
23.3 
52.5 
47.0 
26.5 
38.4 
.50.3 
26.5 
40.0 
25.8 
30.3 

44.0 

24.5 
47.2 
27.4 

17 
18 
18 
17 
10 
10 
15 
13 
18 
15 
11 

6 

2 
14 
20 

7-8  p.m. 
8-9  a.m. 
6-7  p.m. 
7-8  p.m. 
2-3  a.m. 
10-12  p.m. 
5-6  p.m. 
7-8  a.m. 
1-2  a.m. 
7-8  p.m. 
6-7  p.m. 

1-2  a.m. 

7-8  p.m. 
1-2  a.m. 
3-4  a.m. 

24.0 
31.5 
17.0 
27.0 
14.5 
17.5 
15.5 
15.6 
22.4 
21.6 
21.2 

10.0 

9.7 
21.8 
10.5 

6 

10 

5 

9 

18 

14 

9 

7 

11 

22 

7 

12 

7 
6 
1 

6-7  p.m. 
4-5  p.m. 
1-2  p.m. 
9-10  p.m. 
4-5  p.m. 
0-1  p.m. 
5-6  p.m. 
0-1  a.m. 
11-12  p.m. 
1-2  p.m. 
7-8  p.m. 

11-12  p.m 

6-7  p.m. 
11-12  p.m. 
9-10  p.m. 

6.0 
11.3 
21.9 

4.8 
12.8 
24.0 
49.8 
12.6 
11.0 
10.0 
17.0 

17.7 
36.5 
14.3 

17 
5 
26 
16 
4 
11 
16 
4 
22 
3 
6 

21 

21 
22 
14 

ll-12p.m. 

1-2  a.m. 

8-9  a.m. 

5-6  p.m. 

2-3  a.m. 
10-11  a.m. 

3-4  p.m. 

1-2  p.m. 

3-4  p.m. 

5-6p.m. 

1-2  p.m. 

2-3  p.m. 

2-3  p.m. 
1-2  p.m. 
5-6  p.m. 

3.0 

7.0 
2.1.6 
13.3 
22.0 
10.0 
10.8 
10.5 

2.0 
16.2 

4.0 

0.1 

8.5 
2.4 

3 

19 

5 

5 

9 

19 

3 

26 

22 

2 

24 

u 

31 
23 

4-5  p.m. 
1-2  p.m. 
2-3  p.m. 
5-6  p.m. 
3-4  p.m. 
0-1  p.m. 
0-1  a.m. 
11-12  p.m. 
6-7  a.m. 
4-5  a.m. 
5-6  a.m. 

I    0-1  p.m. 

6-7  a.m. 
7-8  a.m. 

VI.— MAXIMUM  RAINFALLS  IN  THE  SPACE  OF  ONE  HOUR. 
OBJECTS   OF   THIS   PARAGRAPH    AND   ITS   UTILITY. 

The  material  treated  of  in  this  paragraph  is  of  special  interest  and 
utility.  fSr  it  will  explain  the  major  quantities  of  water  which  can  be 
expected  to  fall  in  Manila  in  the  short  space  of  one  hour.  With  this 
object  in  view  we  have  formed  Table  LVIII,  which  contains  by 
months  the  maximum  rainfalls  observed  in  Manila  in  the  space  of  one 
hour  during-  the  period  from  1885  to  1899  (until  the  month  of  Novem- 
ber, inclusive).  We  expressly  begin  with  the  j^ear  1885,  for  in  the 
register  of  this  observatory  anterior  to  this  3^ear  we  find  that  the 
water  collected  in  the  pluviometers  during  the  night  is  given  com- 
bined with  the  water  collected  in  the  early  morning,  without  suecifying 
the  respecti\'e  quantities  of  water  for  each  hour. 

MOST   EXCESSIVE   RAINFALLS   IN   ONE   HOUR. 

According  to  this  table  it  will  be  seen  that  the  greatest  quantity  of 
water  which  fell  in  the  space  of  one  hour  in  the  period  of  lifteen 
years  was  60  mm.,  which  was  on  the  evening  of  May  21,  1892.  Fol- 
lowing this,  the  quantity  collected  from  T  to  8  in  the  morning  on  June 
15,  1891,  55  mm.;  from  6  to  T  in  the  evening  of  September  18,  1887, 
52.7  mm.;  from  1  to  2  a.  m.  of  July  19,  1899,  51.3  mm.,  and  from 
5  to  6  p.  m.  on  September  15,  1891,  50.3  mm. 


REASONS   FOR   THESE    HEAVIER    RAINFALLS    IN     SHORT    SPACE    OF   TIME. 

This  involves  two  questions.  First,  are  these  heavier  rainfalls  which 
precipitate  a  large  quantity  of  water  in  a  short  space  of  time  subject 
to  atmospheric  perturbations  or  to  electric  tempests  in  Manila^  Sec- 
ond, the  rainfalls  which  are  shown  in  Table  LII,  are  they  of  unifonn 
quantity  during  the  stated  hours  or  have  they  been  much  heavier  in 
some  parts  of  the  island  than  in  others,  resulting  in  greater  quantities 
of  water  falling  in  one  minute?     Both  of  these   questions  we  will 
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answcM"  in  Ttihlc  LN'II.  sliowiii*^  those  which  caused  ;i  <_Tc:itcr  (|uaMtitv 
of  water  to  fall  than  4<>  iiiiii..  aiul  iiidicatinjj:  in  another  colunin  the 
immediate  nnison  for  each  one  of  these  rainfalls,  and  addiner.  in  the 
hist  column,  some  ol)servations  with  reference  to  the  shortest  s])a('e  of 
time  duiinjx  the  same  hour  which  ha.s  been  mentioned  in  which  the 
fjreat«'st  (juantity  of  water  fell  and  was  r<'ijist<Med.  whenever  it  has 
been  possible  for  us  to  deduc*'  it  fi'oni  the  reiristerint^'  apparatus. 

The  annual  maximum  of  each  hour  in  the-^e  fifteen  yeur.s  is  distrib- 
uted in  the  foliowinji:  mamier: 

July 1 

August 4 

8epteml>er 6 

'Ph<>  maxinuim   fre(|U(Mu-y  occurs  in   Septeml)er.  (h'sceiidintf  in   the 
followin^r  manner:   Aui^ust.  June.  July.  INIay.  and  March. 

Tablk  LVlll. — CawvJi  and  othtr  (letalh  <>J  tin- iiuiM  (ihitiiildiil  iniiiJtillK  in  Maiiiln  in  the 
space  of  one  hour  or  part  of  one  fiour. 


March 1 

May 1 

June 1 


Quantity 

Year. 

Dttt 

L'. 

Hour. 

of  water 

Reu.>*)us  for  the.se  rains. 

Obsc-rvations. 

meters. 

1892 

May 

•21 

5-»;  p.m. 

60.0 

Intense  local  tornado 

These  W  mm.  were  registered  by 
the  pluvi(igraphCas.si-llain30 
minutes. 

1891 

June 

15 

7-**  a.m. 

55.0 

Influence  of  distant  pressure. 

In  8  mitiutes  .50  mm.  were  col- 
lect e«l. 

1887 

Sept. 

18 

f.-7  p.m. 

52.5 

Inten.se  tornadoes 

The  pluviograph  registered  40 
mm.  in  ;{(•  minutes. 

1899 

July 

19 

1-2  a.m. 

.il.:$ 

Toniado    influenced    by    a 
distant  hurricane. 

We  found  20  mm.  registered  in 
15  minuti-s. 

1891 

Sept. 

15 

5-4)  p.m. 

50.3 

Influence  of  distant  hurri- 
cane. 

20  mm.  were  reglstere<l  in  12 
minutes. 

1890 

July 

16 

5-*»  p.m. 

.50.0 

Distant    hurricane    in    the 
north. 

1891 

Nov. 

i»; 

:i-4  p.m. 

49.  s 

Influence    of  a    hurricane 
which    crossed    near  the 
south  of  Manila. 

1889 

.Vug. 

6 

2-;<  p.m. 

IH.O 

Tornado 

In  7  minutes  .50  mm.  were  regis- 
tered. 

1889 

June  30 

2-3  p.m. 

17. 2 

do 

In  20  minutes  :tt)  mm.  were  reg- 

istered. 

ISW 

Sept. 

H 

1-2  a.m. 

17.  2 

Distant  pressure 

In  17  minutes  25  mm.  were  reg- 
istered in  the  pluviograph. 

1888 

Aug. 
Sept. 

•»7 

17.0 

do 

1888 

17 

7-8  p.m. 
S-lp.m. 

17.0 

Tornado 

45  mm.  of  water  fell  in  ;i5  min- 

utes. 

1897 

Aug. 

2S 

46.0 

Intense  l<K'al  tornado 

40  mm.  registered  in  16  minutes. 

1891 

Mar. 

9 

0-1  p.m. 

45.8 

Tornado 

189t'i 

Sept. 
Julv 

ft 

1-2  a.m. 
4-i  a.m. 

44.0 
42.8 

do 

1888 

do 

18M6 

Aug. 
May 

26 
29 

•5-6  p.m. 
7-8  p.m. 

42.0 
42.0 

...do 

15  mm.  registered  in  15  minutes. 
20  mm.  registered  in  10  minutes. 

1891 

do 

From  this  table  it  is  evident  that  the  principal  rea.son  for  the  most 
fre(|uent  of  these  heavy  rainfalls,  ob.served  in  Manila,  is  not  atmos- 
pheric perturbations.  ))ut  is  the  tornado  or  electric  tempest. 

THK    An.soi.UTE    KAINKALLS    IN    LESS    SPAfK    (JF    TIMK^AVEKAGK    COKKE- 
SPONDINO    TO    A    MIXITE. 


Of  the  eiijhteen  extraordinary  and  excessive  rainfalls  which  are 
included  in  this  table,  the  most  noted  one— that  is,  the  one  durinir  which 
time  the<r'V5itest  (piantity  of  water  fell  in  the  least  space  of  time — is  the 
rain  which  occurred  during  the  tornadoes  of  August  '2b,  Ib'JT,  in  which 
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only   .sixtcon   minutes,    <''iviii*jf  un 


40  nun.   of  water  was  collected  in 
aviM-iioe  of  1^.5  mm.  1)V  the  minute. 

Second  in  importance  to  this  rainfall  are  those  rains  caused  l)v  other 
tornadoes  on  Au«;ust  (5,  1889,  May  21,  1892,  and  May  29,  1891,  in 
whii-h  there  fell  15  mm.  in  seven  minutes,  (10  mm.  in  thirty  minutes, 
20  mm.  in  ten  minutes,  respectively,  giving  an  average  of  21.1  mm. 
for  the  lirst  and  2  mm.  for  the  last  two  mentioned  to  the  minute. 


VII.- DAILY  VARIATION  OF  RAINFALLS  IN  MANILA. 

RAINFALLS   OBSERVED    IN    MANILA  AT    NIGHT,    IN    THE    MORNING,  AND    IN 
THE    EVENING    DURING   THE    TERIOD    FROM    1889  to  1898. 

xt  is  not  our  intention  to  give  here  the  rainfall  in  Manila  distri])uted 
daring  the  twenty-four  hours  of  the  day.  but  merelv  to  show  when 
the  rain  is  most  pro])able  during  the  different  months  of  the  year, 
whether  at  night,  in  the  morning,  or  in  the  evening.  With  this  end  in 
view,  we  have  prepared  the  following  outline  in  which,  taking  the 
period  of  ten  years,  we  have  indicated,  bv  months,  the  number  of  times 
in  which  rain  has  been  registered  from  8  p.  m.  to  4  a.  m.,  from  4.  a.  m. 
to  12  m.,  and  from  12  m.  to  8  p.m. 


Months. 

8  p.m.  to 
4  a.m. 

4  a.m. to 
12  m. 

12  m.  to  8 
p.  m. 

11 

9 

14 

15 

49 

80 

121 

131 

120 

78 

19 

31 

14 

6 

17 

10 

40 

65 

100 

116 

107 

68 

63 

50 

38 

16 

March 

22 

April                                              

30 

Mav    

83 

113 

July                               .                     

138 

Auffiist               .            

140 

152 

October 

105 

November 

77 

61 

Total 

708 

656 

975 

WHEN    DO     THE     MAXIMUM     AND     MINIMUM    OF    THESE    RAINFALLS   TAKE 
PLACE  MOST  FREQUENTLY  ( 

Speaking  in  general  of  the  whole  year,  the  maximum  frequency  of 
rainfall  is  observed  in  the  afternoons  and  the  minimum  frequency  in 
the  mornings.  The  difference  between  the  totals  of  the  number  of 
times  it  has  rained  in  the  afternoons  and  the  total  rainfalls  occurring 
at  night  is  much  greater  than  that  observed  between  those  occurring 
in  the  afternoons  and  in  th<>  mornings. 

DAILY    VARIATION    OF    RAINFALLS    IN    THE    DIFFERENT    MONTHS   OF   THE 

YEAR. 

Examining  each  one  of  the  months  of  the  year,  we  see  that  without 
exception  there  is  always  more  rain  in  thiMifternoons  than  in  the  even- 
ings during  the  months  of  flanuary,  March,  November,  and  December, 
in  which  months  the  num))er  of  rainfalls  occurring  in  the  morning 
is  greater  than  thosc^  of  the  evenings  in  other  months;  but  on  the  other 
hand  the  total  of  these  is  o-reatcr  than  the  total  of  those. 


3  p. 

2p 

1  P- 
m.  d. 

II  «. 

le*. 

9  a 

8a 

._ 
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y 

"" 

—  - 

— 

— 

- 

•4 

~" 

-- 

-J 

-- 

— 

1 

1 

^ 

4 
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PLATE   XIVl. 


FACSIMILE  OF  SOME  CURVES  REGISTERED  BYTHE  SPRUNG-FUESS  BAROGRAPH 

OF  THE  MANILA  OBSERVATORY 

IN  RAINTi'  DAYS 
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VIII. -Till';   UAIN  ANIJ  AT.MOsrilKRlC  rURSSL'KK  IN   .MANILA. 

KKLATION     IIKTWKKN    THE    ATM<  )SIMIKKI("    PRESSUKE,    AVEUAdK    DAYS    OF 
KAIN,  AM)   THE    NOK.MAL    I'KESSrUE    OF    EACH    MONTH. 

As  statod  ill  tilt'  tiist  i):irajjniph,  coiiccniiii^''  the  ciiusc  df  niiii  in 
Manila,  it  may  Im-  sai<l  that  the  nriiicipal  caiist'  is.  at  least  for  most 
months  of  the  y«'ar.  tln'  atmosplici'ic  pcrtuihation  which  n-jicli  the 
proportions  of  true  (vclonic  {enters,  or  it  may  ho  simply  the  eti'eet  of 
ureas  of  low  pressuri'  luuleveloped.  To  better  illustrate  this,  we  ref«'r 
to  Table  LIX,  whieh  shows  the  relation  which  exists  between  the 
atmospheric  pressure,  averajje  days  of  rain,  and  the  normal  ])re.ssure 
of  each  month.  With  this  end  in  view  we  have  computed  ti^rmes  for 
a  pi'riod  of  ten  years,  from  1SS*>  to  lSi»,S.  and  have  deducted  tin* 
monthly  averaj^-e  of  this  period,  oidy  takinij  into  account  the  days  in 
which  there  has  l)een  any  rain  reii'isteied.  and  later  on  we  have  com- 
j)ared  this  averaj^e  with  the  normal  deducted  from  the  same  })eriod. 

T.\BLK  l.,IX. — Buromelric  avernqe  of  days  of  rain  ami  lis  differeiirc  from  thr  nnnmil  onr- 
age  durmg  the  period  from  1889  to  1898. 


Vi'ur. 


Jan.     Feb.    Mar.    Apr.   May.  Juno  July.  Au(;.   Sept.    Oi-t.    Nov.    Dc-c. 


1JW9 

1890 

1«91 

1892 

1893 

1894 

1895 

1896 

1897 

1898 

.Vvemge 

.VviTago  of  Mormiil  pres- 
surt-from  lSS'.t-i,s9.s 

Monthly  pre.>«urt.'  of  the 
days  of  rain  from  1889- 
1898 

Difference 


mm 

761.93 

758.99 

759.95 

761. 12 

761.41 

759.  tki 

760.  76 
760.6a, 
762. 731 
760.80 


760.80 


760.87 


mm. 
61.51 
60.72 
63.  ih 
60.25 
tiO.  53 
61. -10 
.59. 37 
62. 5:5 
0.0 
60. 5:1, 


mm 
62.05 
.59. 25 
61.8.5 
59.14 
59.  s:} 
59.28 
tiO.  19 
60.22 
fiO.  18 
57.  82; 


mm.  vim. 

59. 58  0. 0 

.5K.9;i  .58.28 

.59.  (Vi  .>s.  41 

60.14  5K.89 


mm.  I 
.59. 24' 
57. 97 
57.  m 
57. 51 


aK.n   nC.Si    .VJ.  13 


I*.  0:5 
59.  7:$ 
.59.  tv5 
59. 13 

58.% 


.57.  (3 

:W. :« 
•5.S.  44 
57.  73 


.57.  ta 
.T«;.  94 
.58. 02 


mm.  mm. 

57.58  .58.01 

57.52  5S.  22 

.56.12  57.  S8 

57. :»  .58.43 

57.44  57.26 

57.76  57.  .51 

57.69  .56.87 

.55.74  57.07 

58.11  .57.15 

57.22  56.27, 


mm. 
58.:J7 
.56.18 
57.  .Vi 
.56.29 
M. :» 

rtH.  62 
.56.11 
.58.  12 
.57.  % 
.58.23 


mm.  mm.  mm. 

.58.:«)  57.27  .57.22 

.57.48  .5«;.31  61.21 

.59.95  .58.22  61.71 

.57.  N3  .58.71  60.31 

.58.22  .59. :«  t».43 

.58.09  .59.;{7  .Vj.l)9 

58. -29  .59.:J;i  6).  65 

58.41  61.0:!  -.J.  02 

.VS.  43  58.69  tiO.24 

.57. 19j  57.00  .59.29 


61.14   .59.98i  59.391  .57.91    .57.76   .57.26   .57.47,  .57.07   .58.22   .58.  .53;  60.22 


61.21    60.24   59.38  58.22  57.91    57.55   57.63   57.371  58.33   .59.18   60.68 


760.80   61.14   59.98 


-0.07-0.07-0.26 


59.39 


+0.01 


57.91    57.76   57.26  57.47 


-0.31-0.151-0.29-0.16 


-0.30-0.11 


-0.65-0.46 


.VveniKi-  yearly  flitTiTenc,  — 0.24. 

As  <-an  b(>  seen  by  the  comjiarisoii  made  in  this  tal)le.  with  the  excep- 
tion of  April  only,  durinj,''  which  month  the  aviM^aj^n*  |)ressure  of  the 
days  of  rain  is  nearlvecpial  to  the  normal,  they  do  not  ditfer  more  than 
O.Ol.  In  all  the  other  months  of  the  year  the  diti'erence  between  the 
average  pre.s.sure  and  the  normal  does  not  reach  even  1  mm.  The  dif- 
ferencj'  in  the  two  yearly  averatr«'s  is  —0.24.  While  this  is  very  insifj- 
niticant,  it  is  well  prov«'n  on  one  hand  that  the  atmospheric  perturbji- 
tions  or  centers  of  low  pressure  aw  the  pi'incipal  causes  of  rain  in 
Manila,  and  on  the  other  hand  it  indicates  the  indications  in  some 
cases  are  that  the  rainfalls  ;ire  the  result  Itf  the  influence  of  hitrli  pres- 
sure and  tornadoes,  which  fre(|uently  occur,  when  the  l)arometer  is 
sent  to  its  normal  .^'M^-iit. 
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MONTHS  IN  WHICH  ARE  SHOWN  THE  MAXIMUM  AND  MINIMUM  DIF- 
FERENCES BETWEEN  THE  PRESSURE,  DAYS  OF  RAIN,  AND  NORIVIAL 
PRESSURE. 

The  inaxiimini  differences  —0.65  and  —0.46  occur  in  the  months  of 
November  and  L)eceml)er,  in  which  the  tornadoes  are  very  rare,  and 
for  this  reason  it  must  be  noted  as  the  result  of  the  influence  of  atmos- 
pheric perturbations.  This  same  difference,  observed  in  April,  has 
to  be  attributed  to  the  small  number  of  typhoons  that  generally  present 
themselves  in  the  same  months,  and  the  frequency  with  which  changes 
are  observed  with  some  tornadoes  in  the  second  half  of  the  month. 

MOVEMENTS   OCCASIONED   IN    THE    BAROMETER    DURING    RAINS   AND 

SQUALLS. 

In  the  Engraving  XXXI  we  give  some  models  of  diagrams  traced  by 
the  l)arograph  Sprung-Fuess  of  this  observatorv  during  days  of  abun- 
dant rains  and  squalls.  The  effect  of  this  spiral  curve,  more  or  less 
continued,  is  to  show  the  frequency  of  rain,  whether  less  or  greater 
at  given  points  and  times. 

IX.— MONTHLY  DISTRIBUTION  OF  RAIN  IN  THE  ISLAND  OF  LUZON. 

DATES   WHICH   WE    HAVE   BEEN  ABLE    TO  USE    FOR   THE    STUDY  OF    RAIN- 
FALL  IN    THE   PHILIPPINE    ARCHIPELAGO. 

Before  we  deal  with  these  last  paragraphs  concerning  the  rainfall  in 
the  Philippine  Archipelago  we  will  say  a  few  words  regarding  the 
dates  we  have  been  able  to  use  in  the  study  of  the  distribution  of  these 
rains. 

In  the  ffrst  place  the  observations  veritied  in  the  secondary  stations 
of  Luzon  will  serve  our  purpose,  which,  while  they  are  sufficient  in 
number,  still  have  left  us  with  certain  difficulties  due  to  the  frequent 
change  in  the  personnel,  which  does  not  seem  to  have  been  always 
fully  instructed  in  this  matter  as  we  would  have  desired  for  this  kind 
of  work,  and  which  causes  some  deticiencies  in  this  work  which  we  tind 
it  difficult  to  arrange.  To  these  difficulties  must  be  added  errors  in 
copy  and  print  which  we  have  found  in  the  daily  reports  and  the  monthly 
totals  of  rainfall  at  those  stations  mentioned  in  the  published  bulletins 
of  this  observatory;  for  which  reason  in  trying  to  present  here  some 
tables  of  rainfall  in  certain  points  in  Luzon,  we  have  found  ourselves 
obliged  to  refer  to  the  same  originals  from  which  they  were  compiled 
and  which  we  have  examined  closely  with  the  desire  to  utilize  only 
those  months  and  years  which  merit  our  full  confidence.  This  means 
that  in  the  tables  which  we  present  here  we  shall  leave  blank  those 
observations  which  seem  to  us  deficient  as  to  the  quantity  of  rain,  days 
of  rain,  and  the  maxinumis  of  daily  rainfall  at  various  points.  From 
this  it  apjM'ars  that  when  the  averages  are  in  general  the  result  of 
number  of  years  which  we  indicate  in  a  corresponding  table,  the  yearly 
averages  will  ))e  deducted  in  several  minor  cases  l)ecause  it  necessarily 
depends  on  the  number  of  years  of  observation  which  have  l)een  com- 
plete, and  to  us  seem  correct,  from  which  we  have  prepared  these 
tables. 
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Coinrrninj^  tho  other  ishinds  outsulo  of  Luzon,  we  aro  iiuiclitiMl  to 
sonu'  private  persons  in  tlie  a<,Micultural  stations  of  Iloilo.  ("ehu.  and 
I^i  Carlota,  and  several  Jesuit  missionaries  of  tiie  island  of  Mindanao 
for  what  data  wo  have  lieen  al»le  to  })roeure. 


TIIK    VKAKLV    MARCH    OF    RAIN    IN    THK    ISLAND   OF    LUZON. 


Taiii.k  LX. — Mimllihj  arerafjrs  of  the  quantitij  of  rain  iu  the  different  Mations  of  Luzon. 


Stations. 


Vijfan 

("abo  Bolinao.. . 
i'linta  SantiHgo 

Dai't   

Atimotian 

Albay  

Aparri   , 

TuK'ieparao 

.*<an  Isidro , 

Tavabas  


Jan. 

Feb. 

Mar. 

mm. 

mm. 

mm. 

0.0 

0.0 

4.3 

1.2 

1.5 

11.3 

6.5 

0.2 

5.7 

2.52.3 

177.9 

226.7 

116.7 

81.3 

73.3 

2:«.  .=> 

16«.  2 

229.0 

230.9 

98.8 

48.7 

3.4 

1.1 

11.2 

1.V9 

6.5 

18.9 

124.0 

48.9 

60.2 

Apr. 


mm. 

3.5 
10.1 

4.6 
81.4 


May.  June. 


mm. 

89.2 
122.6 

99.4 
189. 5 


7.'>.0  163.3 
l.Vi.4  IKS.  3 
27. 9  66. 9 
23.2  27.1 
23.  .Sl  210.1 
23.8  100.7 
I I 


mm. 
217. 4 
;582. 5 
1S6.9 
139.  7 
169.1 

207. 6 
.S8.3 
52.6 

192. 7 
88.6 


July. 


mm. 
.T3.5.6 
.T58.2 
368.2 
211.4 
iT8.4 

•mx..  2 

129. 4 

154. 6[ 

339.4 

96.6 


Aug. {Sept    Oct. 


mm.  mm.  ' 

289.4  486.1 

52.5.4  .=*1.0 

•239.9  321.5 

382.2  269.3 

178.7  KVi.S 

242.1  299.9 

174.1  242.0 

68. 0  76. 1 

■282.9  361.5 

73.9  116.5 


Nov. 


mm. 
176.4 
192.1 
120.8 
313. 9! 
408.7 
212. 5 
•28.5.  h 
143.  s 
168.  0 
•239.0, 


mm. 
65.5 
34.4 

101.6 


Dec. 


Years 
of  o»> 
serva- 
tioii. 


mm. 
0.3 

8.1 
5 


•2a5.6 

436. 9 

.530.7 

4^28. 5 

:»1.1 

4.57. 0 

•241.0 

•2M.5 

.50.2 

89.1 

WZ.  0 

51.6 

•283.2 

19.5.4 

MONTHLY     DISTRIBUTION    OF 


UAINf^ALL 
LUZON. 


ON    THE    OCCIDENTAL   COAST   OF 


Accordint,^  to  the  avera<.:es  shown  in  tliis  table  we  examine  first  the 
yearly  march  of  rain  in  the  first  three  stations  situated  in  the  three 
different  points  at  larj^e  of  the  occidental  coast  of  Luzon. 

We  observe  two  thinji-s  principally  in  this  examinaticn:  First,  that 
in  these  three  stations  the  riry  and  rainy  season  is  as  distinctly  marked 
as  in  Maiula;  siM-ond.  that  in  tlw*  dry  months  at  these  points  the  pre- 
cipitation of  water  is  much  less  than  in  Maiuhi,  and  it  can  !»'  assumed 
that  the  i)recipitation  of  water  there  durin*^  I)ecend)(>r.  .January,  Fel)- 
ruary,  ^Iarch.  and  Api'il  amounts  to  almost  nothinu-. 

This  ditft-rence  is  attributalde  to  the  jiosition  which  the  cai)ital  of 
the  archipelajro  occupies  in  the  l»ack»;round  of  the  bay  of  Manila,  for 
which  reason  it  is  not  very  far  from  the  oriental  coast,  and  the  influ- 
ence of  the  currents  from  the  northeast— which  are  the  cause  of  the 
threat  ct)n(lensations  and  ])recij)itations  of  water  observ«'d  in  sjiiil  ori- 
ental coast  durine^  the  months  (d"  hi»rh  atmospheric  pressure — reaches 
them  with  o:i»"iter  facility  thim  the  other  stations  of  the  occidental 
coast. 

C'onccriuni;  the  epoch  of  th(»  humid  or  rainy  year,  the  mmithly 
distribution  at  the.se  three  stations  which  we  are  considerinj,'  is  very 
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siinihir  to  th:it  of  ^Manila,  .since  in  all  of  them  the  greatest  averages 
are  o))served  in  the  months  of  July  and  September. 

Notwithstanding  this,  the  rainfalls  appear  to  be  more  abundant  in 
Bolinao  than  in  Vigan,  and  in  Vigan  more  than  in  Puuta  Santiago,  and 
in  this  last  one  a  little  less  than  in  Manila. 


COMPLETE   STATEMENT   OF   RAINFALL   AT  THE  STATIONS  OF  BOLINAO  AND 
PUNTA    SANTIAGO — MONTHLY    AVERAGES. 

In  order  that  these  3'early  marches  of  rain  may  be  more  fully  under- 
stood as  regards  the  occidental  coast  of  Luzon,  we  give  in  Table  LXI 
and  LXI  I  two  complete  statements  of  the  quantity  of  water  collected 
in  l)oth  stations  during  the  period  from  ISSO  to  1897. 

Januarv  and  February  are  the  months  during  which  the  least  rain 
falls  in  Bolinao.  for,  in  the  twelve  years  comprised  in  these  tables,  dur- 
ing two  years  in  January  and  three  in  February  only  was  any  rain 
registered.  In  Punta  Santiago  the  month  during  which  the  least  rain 
fails  is  Fe])ruarv,  in  which  during  the  period  under  consideration 
only  one  year  shows  tliat  any  water  was  registered  in  the  pluviome- 
ters of  tliis  station,  and  in  the  following  descending  order  are  the 
months  which  have  not  had  any  rain:  April,  March,  and  January,  in 
scnen,  six,  and  three  years,  respectively. 

T.vBLK  LXI.  —  (jaanlitii  nf  ivaler  rrijii^lcrcd  in  ilir  pliiviomders  of  Bolinao  during  the  period 

front  1886  in  1897. 


V.:,r. 

.Ian. 

Feb. 

Mar. 

Apr. 

May. 

June. !  July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

T0t.1i. 

1«86 

Mm. 
13.9 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
1.0 
0.0 
0.0 
0.0 
0.0 

Mm. 
0.0 
0.0 
0.0 
0.0 
0.0 
0.4 
8.0 
9.0 
0.0 
0.0 
0.0 
0.0 

Mvi. 
0.0 
0.0 
0.0 

22.0 

30.0 
0.0 

08.0 
0.0 
3.0 
0.0 

13.0 
0.0 

Mm. 
0.0 
29.0 

■■■6!6 

9.0 
0.0 
3.0 
0.0 
35.0 
3.0 
12.0 
19.6 

Mm. 
119.0 

41.0 
102. 0 

25. 0 
200.0 

20.0 
123. 0 
4 19. 0 

66.8 
197.0 

'"5!  8 

Mm.     Mm. 
629.0  4(i4.2 

Mm. 
498.5 

Mm. 
708.0 
751. 0 

Mm. 
130.5 
151.0 

Mm. 

0.0 

9.0 

0.0 

35.0 

'  "gio 

9.0 

11.0 

38.0 

161.5 

0.0 
21.0 

Mm.      Mm. 
16.4   2,  .579. 5 

1887 

111.0'  .''38.0     161.0 
463.0   392.0'     422.0 
140. 0;  .5.55.0!     726.0 

286.0' ! 

7.51.0   726.  Oi     404.0 

0.0   1,791.0 

IH88 

21.0 

1S89 

262. 6 
.547.0 
793. 0 

217.0 

177.0 

8.0 

188.0 

'26i!6 
.55.3 

(i68. 6 
124.8 

0.0   1,982.0 

1,S90 

0.0 

lf<91 

0.0   2,796.4 

1892 

691.0   619.0 

288.01,008.0 
307. 0!     637. 0 
326. 4     676. 2 

40.0  3,07.5.0 

189.S 

3. 0 

1894!!!. 

298.8  238.8 

13.0   1,897.0 

1895 

199.3   312. 01,. 334. 4     442.8 
131.0   902.0:     962.0     343.6 
507.0   80.5.0     3.50. 0|    2-55.0 

0.0   2,70.5.3 

1896 

1897     

0.0 

4.0  2,092.2 

' 

Average. 

1.2 

1.5 

11.3 

10.1 

122.6 

382. 5j  558.2'    525.4     584.0 

192.1 

34.4 

8.1J  2,364.8 

1 

T.VBLi:  LXIL- 


-(Jnaidili/  of  water  collected  in  the  pluviometers  of  J'tuita  Santiago  during 
the  jieriod  from  1886  to  1897 . 


Year. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Total. 

1886    

vim. 
8.0 
8.0 
0.0 
17.0 
9.0 
6.0 
0.0 
4.0 
5.0 
13.0 
7.5 
0.0 

mm. 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
2.0 
0.0 
0.0 

771  Wl. 

0.0 
20.0 
7.0 
0.0 
0.0 
0.0 
1.5.0 
0.0 
1.5.0 
0.0 
5.0 
6.0 

mm. 

mm. 

mvi. 
83.0 
181.0 

mm. 

191.0 

l'-.1.5 

mm. 

118.9 

127. 0 

367.0 

261.0 

81.0 

317.0 

10.0 

36.0 

105.0 

216. 0 

887.0 

3.53. 0 

mm. 
275.0 
421.0 
120.0 
123.0 
511.5 
132.0 
278. 0 
306.0 
088.0 
498.0 
201.0 
.305. 0 

mm. 
150.5 

(«.0 

72.0 

1.53.5 

336.0 

6.0 

11.0 
133.0 
146.0 

44.0 
109.0 
220. 0 

mm, 

'im.b 
44.0 

269.0 

210.0 
75.0 
4.5.0 

103.0 
45.0 

160.5 
14.0 
4.5. 5 

mm. 

31.5 

60.0 

101.0 

245.0 

2.0 

85.0 

0.0 

3.5.0 

27.0 

16.0 

mm. 

1887    

36.0 
0.0 
0.0 
8.0 
5.5 
0.0 
0.0 
0.0 
0.0 
0.0 
1.0 

9.0 
0.0 

62.0 

0.0 

17.0 
100.0 

20.0 
Mb.O 
3.50.0 

73.0 

1,306.5 

1888 

287. 01.1. '2.0 

2,129.0 

1889     

151.0 

244.0 

195.0 

76.0 

1.5.0 

143.0 

554.0 

288.0 

25. 5 

108.0 
173.0 
726. 0 

"i37!6 
2.55.0 

276. 0 
692.0 

209. 1 

1, 327. 5 

1890 

1,036.5 

1891 

1,547.5 

1892  

1893 

869.0 

1894 

1,449.0 

1895 

2,124.5 

18% 

1897 

30.0 

1,268.1 

Average . . . 

6.5 

0.2 

.5.7 

4.6 

99.4 

186.9 

368.2 

239.9 

321. 5 

120.8 

101.6 

.57.5 

1,517.5 
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Yf'arly  (iverages  of  thfue  tirn  stafinn.'<. — Of  Boliimo.  :i,3f)4r.N  iiiiii.  iiiid 
of  Puntu  Siiiitiiijro.  \JAl.h  mm.  Thcso  iivnajrcs  ditfcr  from  tliosc  of 
Manila  as  follows:  44.S.2  mm.  and  ',W\K'2  mm.,  rcsprctivoly, 

MONTHLY    DISTRIBUTION    OF    KAIN    ON    THK    ORIENTAL    ("OAST   OF    LUZON. 

The  monthly  distriliution  of  rain  on  the  oriental  coast  of  Luzon  is 
very  different  from  tlu-  al>ove,  as  will  be  seen  by  the  monthly  avera«,n's 
of  Atimonan,  Dact.  and  Albay.  In  these  stations  it  is  imi)ossible  to 
recot^nize  any  dry  and  rainy  sea.son,  whieh  is  so  marked  in  the  occi- 
dental coast.  On  the  other  hand,  we  must  confess  that  the  rainfall  is 
very  abundant  durintj^  all  the  months  of  the  year. 

In  the  months  of  hij^h  pnvssure  the  reasons  jriven  in  the  first  jiara- 
jrraj)li  a|)i)ly  iiere  as  well,  and  in  other  months  the  rains  an*  caused  by 
the  influence  of  atmospheiMc  perturbations  piincipally. 

The  maxiuuuu  axerajxes  for  Albay  and  l)aet  are  i'eaclie(l  in  Decem- 
ber, and  in  Atimonan  in  October.  Xovend)er.  and  December.  The 
months  which  show  the  smallest  averai^e  are  Febi-uary.  April,  an<l 
May  foi-  Albay.  and  .Vpril.  June,  Fel)ruary,  and  May  for  Daet.  and 
Fel)ruary,  March,  and  April  for  Atimonan.  It  nuist  \w  rem«'ml)ered 
that  tlie  averaj^es  of  Daet  are  taken  from  only  two  years' ob.servations, 
and  thos«^  of  Atimonan  from  three  years,  while  those  of  An)ay  are 
the  result  of  six  yeais'  observations,  and  for  this  reason  we  j^ivc 
s|)ecial  attention  to  tin'  latter. 

■iKVUI.^     MAIK   II    OK    KAIN    IN    TIIF.    STATION    OF    ALHAV. 

W\\\\  this  end  in  \  iew  we  put)lish  in  Taljle  LXllI  tin-  statements  of 
raintalls  in  this  station  duriuLf  the  period  from  Is'.t:;  to  ls:t7  and  coin- 
prisini''  the  year  ls'.>l. 

Taiu.k  LXIII.  —  (^iiiiiiiili/  of  initir  ntUttial  in  tin'  jilitriDiinttrx  of  Ihr  slulinn  uj  AUxni  in 
Ihi'  i/rar  1S91  ami  <hirinij  llir  prriod  from  1S93  to  1S97. 


Year. 

Jan. 

Feb. 

Mar. 

Apr.    May. 

June. 

July. 

Aug.   Stpt. 

Oct. 

Nov. 

Dec. 

ToUl. 

1«91 

I89S 

mm. 

457.6 

191.5 

2-^1.  H 
294. 1 

99.5 

1S7.9 

mm. 

1:50.1 

3.TK    <) 

mm.     mm. 

1  (•.('..  9     89.1 
l(i7  ft    179  4 

mm. 
'2X1.  r. 
207. 1 
:«;.-..  2 

1K1.3 

22:<.  1 
:i6.o 

fnin. 
421.1 

270. 0 

mm.     mm. 
:«is.s    81.2 

140   1    "no 

mm. 

140.8 
173  1 

mm. 

47S.9 
.S17.7 
:143.2 
170.1 
113.6 
152.8 

mm. 

690. 6 
69.S.  7 
469. 0 
:W6.  1 
ZVa.  7 
•2X3.6 

mm. 

3. 360. 1 
3  .WuQ 

IRM 

l«9ft 

1K96 

2t;i.7i  271. 9i  i.>J.5   171.3 
l.i7.5|  321.1    203.7    1&4.0 
IHl  7    lis  «    17-'  t;    47>  .S 

4.s.'j.4;  ih:<.5   4N9.r.   :«)0.2 
179.  «l  171.3  4H.V0  :r.»H.2 
IV*.  4    4S0..T    IIU.H     91.6 
«0.3    ION.  3   373.5   lU.U 

3,  lH9.  8 
•2,919.9 
2,706  4 

1K97 

90.7,  il7.9   itW.O     t;7.4'    .TO.  3 

1 . 761 . 2 

.\vfnigi' 

233. 5J  168.21  229.  Ol  155.41  188.3 

207.6 

•266.2   242.1,  •299. 9|  212.5 

301.1 

4.57.0 

2.960.6 

As  shown  by  this  talile,  the  yearly  minimums  of  .\lbay  aii-  distril)- 
iited  over  the  foll«)win»j  six  m«)nths:  Sej)tember.  .Viij^aist,  danuary, 
February,  November,  and  »Iune.  The  yearly  maximums  are  distrib- 
uted as  follows:  Two  in  the  months  of  December,  three  in  SeptemlMM-, 
and  one  in  Aujjust.  The  yearly  averajre  is  :^,!m;o.(;  mm.,  which  exceeds 
th<'  yearly  averaj^e  of  Manila  ))y  1.044  mm. 


MONTHLY    DISTRIBUTION  OF  RAINFALL  IN  THK    NORTH    COA.ST    OF    Ll/ON. 

In  the  stations  situated  as  A])arri  is.  on  the  northern  coast  of  Luzon. 
the  yi^arly  distribution  of  rainfall  is  very  similar  to  what  we  have  just 
stated  in  rcL'^ard  to  the  oriental  coast,  at  least  in  reiravd  to  the  months  of 
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Aiifjiist-Janiuuv.  Durinj;'  the  rest  of  the  year,  Fel)ruarv-Jiily.  the 
precipitation  of  water  is  less  almiulant  and  the  months  are  siinihir  to 
those  of  some  months  which  we  have  included  in  the  so-called  dry  sea- 
son of  Manila. 


MONTHLY    DLSTRIBUTION    OF    KAIN    IN    THE    INTERIOR    OF   LUZON. 

Concerning  the  yearly  march  of  rainfall  in  the  interior  of  Luzon, 
we  may  say  in  general  that  it  is  more  or  less  similar  to  that  of  Manila 
and  the  occidental  coa.st  or  to  the  villages  on  the  oriental  coast  which 
are  far  from  the  said  coasts.  So,  as  seen  in  Table  LX,  in  Favabas, 
which  is  quite  near  the  oriental  coast,  the  distribution  of  rain  is  small, 
as  observed  in  Albay,  Daet,  and  Atimonan,  though  there  is  more  rain 
in  the  last-mentioned  one,  and  yet  we  may  say  that  the  dry  and  rainj"^ 
season  is  divided  into  the  period  from  February  to  August,  for  the 
first,  and  September  to  January  for  the  second. 

It  appears  that  in  Fuguegarao  the  quantity  of  rain  which  falls  dur- 
ing the  year  is  much  less  than  at  other  points  in  the  interior  of  Luzon, 
although  we  were  able  to  utilize  the  observations  of  two  years  for  this 
study.  It  is  impossible  to  give  the  monthly  averages  of  this  station 
any  other  value  than  a  provisional  one,  for  which  reason  we  do  not 
enter  into  any  more  details  concerning  the  relation  of  these  averages. 

COMPLETE  STATEMENT  I  ROM  THE  STATION  OF  SAN   ISIDRO  (nUEVA  ECIJA). 

In  San  Isido  it  will  be  seen  by  the  monthly  averages  we  give  in 
Table  LX,  and  by  the  statements  which  have  gone  before  in  Table 
LXIV,  which  comprise  the  pluviometric  observations  of  this  station 
from  1888  to  1897,  the  yearly  march  of  rain  is  very  similar  to  that  of 
Manila,  with  the  exception  that  the  average  for  the  month  of  May  is 
greater  than  in  this  station.  We  believe  in  general  that  the  same 
averages  would  be  even  more  similar  to  those  of  Manila  if  the  number  of 
years  of  observation  were  greater.  The  yearly  average  of  1,815.2  mm. 
differs  from  the  yearly  average  of  Manila  by  only  65. l  mm. 


Table  LXIV. 


-(Quantity  of  v^ater  collected  In  the  pluviomctrrs  of  fite  .tfatio)!  of  San  Isidro 
during  the  period  from  1888  to  1897. 


Year. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July.   Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Total. 

1888 

mm. 

0 

115 

7 
6 
0 
0 
28 
0 
0 
3 

mm. 

0 

0 
13 

0 

11 
30 

2 

6 

1 

mm. 
90.5 
19 
20 

2 

8 

0 

2 

0 

7 

40 

mm. 
29 
20 
59 

6 

2 
65 

2 

0 

0 
50 

vim. 
224 

C4 
208 

64 

'438" 

86 
437 
156 
214 

vim. 

261 

1.56 

164 

418 

145 

131 

219 

274 

77 

82 

mm.     mm. 
424.1   265 
187     ,  218 
193     1  192 
400     '  441 

76. 8 

359     1  156.7 
572       24 1 

mm. 
224 
308 
782 
406 
53.6 
420. 2 
444 
431 

'iAs" 

vim. 
162 

228 
251. 5 
82 

mm. 

62 
172 

91 
237 

91 

mm. 
68 
181 
7 

74 
9 
4 
27 
1 
0 
145 

vim. 
1  809  6 

1889 

1,668.0 

1890 

1. 987. 5 

1891     

2  136  0 

1892 

1893 

177.  .5 
214 
83 
191 
123 

121. 2 
54 
68 

22  " 

1  883  6 

1894.   ..   . 

1  919.0 

1895 

293 
495 
394 

367 
474 
191 

1  9-56  0 

189C 

1897 

1,450.0 

Average 

15.9 

6.5 

18.9 

23.3 

210.1 

192.7 

339.4 

282. 9 

361.5 

168.0 

102.0 

51.6 

1,851.2 

conclusion- 


-THE    YEARLY    VARIATION  OF   RAIN    IS   VERY   DIFFERENT  IN 
THE    VARIOUS   PARTS   OF   LUZON. 


From  what  we  have  said  in  tliis  paragraph  it  is  evident  how  great 
is  the  vearly  variation  of  rain  in  the  various  ])arts  of  Luzon,  and  how 
correct  what  we  said  in  the  beginning  concerning  the  so-called  rainy 
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2  If) 


Jliul  dry  sciisoii,  Tlii.s,  liowovcr.  ciiii  !»»'  ujjprK'd  mily  to  I  he  ociidciital 
coji.st."^.  and  partly.  Iml  intt  in  a  iinil'orni  iiianin'r.  (n  the  stations  of 
the  ct'iitt'i-  (if  Luzon. 

MAJ'S   OK    THK    MONTHLY    .\M)     II ALK-VKARI-Y     I  )r,STKlHUTION    OV    KAIN    IN 
Tin;    I'llll.in'INK    AltCIIII'KI.AGO. 

Tliat  the  monthly  and  half-yearly  distributions  of  rain  may  Ix'  the 
more  readily  seen  in  the  different  stations  which  we  have  selected 
for  this  stiiciy  of  the  island  of  Luzon,  and  those  which  we  shall  hei-e- 
after  select  fi'om  the  other  islands,  we  jjfive  in  the  seven  accompanyin*,'' 
en«:ravin«4"s  the  monthly  and  half-yearly  averayfes  of  rain  in  the  diller- 
ent  points  of  the  ai(lii|)ila«r<>. 

X.— DAILY   MAXIMIM    liA  1  \  F  A  1,1.   I\  TIIK   DIFFKKKNT  TOINTH  OF 

LI/ON. 

OBJECT    OF    TIIK    KOLLOWINC    TAHL?:S. 

In  this  parairrajjli  we  will  tjfiv»>  year  l>y  year  and  month  hy  month 
the  ma.xiimun  lainfalls  ohserx'ed  in  the  interval  of  one  day  in  the 
stations  of  liolinao.  I'unta  Santiatjo.  San  Isidio,  and  .Vll»a\.  Phis 
will  he  the  object  of  TaMes  LXV.  LXVl.  LXVll.  and  LXN'lll.  In 
TahleLXIX  will  apjx'ar  the  daily  maxiimim  rainfalls  observed  in  each 
month  of  the  year  in  the  said  four  stations,  and  in  several  other  jjarts 
of  the  island  of  Luzon. 

Tahi.k   I,X\'. — Ihiilij  iiiit.riiinitii   rtiiufdih  oliservetl  iu  ilw  ulatldii  >if  Huliiniii  in  cur}!  ouf  of 
the  moiUfus  during  1880  to  1897. 


Year. 

January. 

Fi'bruarj*. 

March. 

April. 

May. 

June. 

1886 

10..'.  illti 
0 
0 
0 
0 
0 
0 

1     111) 

0 
0 
0 
0 

0 

0 

0 

0 

0 

0.4  (18) 

8        (4) 

6        (9) 

0 

0 

0 

0 

0 

0 

22  (19) 
30  (2ft) 

0 
:«     (3) 

0 

2  (28) 

0 
10  (12) 

0 

0 
23    (3) 

50  (15) 
2ft  (19) 
3ft  (28) 
2ft  (14) 
77  (26) 
•20  (11) 
49  (22) 
106  (-27) 
IC    (1) 
84  (24) 

1.58  (15) 

1S«7 

19  (30) 

1888 

1.50  (16) 

1«89 

6 

9  (30) 

0 

•2     (4) 

0 

:e   (1) 

3  (26 
8  (28) 
12  (18) 

40  (-29) 

1H90 

104     (5) 

1H91 

1.55  (15) 

1992 

136  (10) 

1H93 

SI  (^20) 

1894 

58  (^29) 

1895 

70  (•2ft) 

1896       

37     (8) 

1897 

5(29) 

116  (28) 

Year. 

July. 

Augu.st. 

Septfmber. 

October. 

November. 

December. 

1886 

.5«i  (16) 
117  (20) 
1.50  (14) 
lift  (16) 

9ft  (18) 
143  (19) 
128  (24) 
217  (18) 

74     (1) 
lO'.  (27) 
200  (IH) 
158  (28) 

117.5  (27) 

30      (13) 

170        (3) 

12ft      (23) 

23  (7,23) 

53        (8) 

71       (30) 

59        (7) 

48.6  (10) 

225      (25) 

340      (30) 

«       (11) 

7ft      (17) 
135      (20) 

«        (9) 
51        (5) 

0 

9        (9) 
0 
35        (1) 

6  (•20. ^23) 

1887    

0 

21         (22) 

18S9 

7ft      (10) 
202      (12) 
101         (8) 
158         (8) 
91         (9) 
116       (18) 
9.5.2  (22) 
95.6  (20) 
Ti      (16) 

70      (13) 

90        (1) 

6      (19 

102      (29) 

•  —  ■■••••■• 

23      (15 
190       (12) 
38.5     (3) 

0 

0 

1S91 

78      (17) 
3  (l'2.^22l 
9       C-M) 

•23      (18) 

95.1     (3) 
0 

•20      ( 10) 

0 

1892 

40        (•26) 

1,S93 

2        (24) 

1894 

8          (4) 

1895 .             

0 

1896 

0 

1897 

4        (17) 
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Table  LXVl. — LhiUy  marimum  rainf-ilU  obierved  in  the  gUtlion  of  Punta  Santiago  dur- 
ing each  month  of  the  years  from  1886  to  1897. 


Janoarv.  1  February. 


March. 


ApriL 


June. 


1886 

1887 

4  (.1' > 

5  (1) 

0 

0 

S 

0 

14  (28)  j 

»        (2) 

73          (7) 

85 

1888 

0 

0 

7  (22)  1 

0 

7        a4) 

70 

1889 

8  (14) 

0 

0           i 

0 

0 

70 

1890 

6  a«) 

0 

0 

8      (28) 

40          (1) 

126 

1891 

5    (6l 

0 

0 

5.5    (9) 

0 

55 

1882 

0 

0 

13  (25) 

0 

11        (22) 

31 

1898 

4  .2) 

5  (1) 

0 
0 

0 
15  (23) 

0 
0 

75  (6) 
10  tl0,28) 

15 

18W 

SO 

1896 

7     (6) 

2     (7) 

0 

0 

i:»  (11) 
62         (9) 

17B 

1896 

3    (1) 

0 

0 

0 

158 

1897 

0 

0 

5     (5) 

1      (13) 

25        (20) 

16 

.1) 

10) 

(29) 
(29) 
(28) 


(27) 
(6) 
(13) 


Year. 

July. 

August. 

September. 

October. 

XoTcmber. 

December. 

1886 

74        (24> 

70    (29) 

60      (21) 

47  (15) 

8  (211 
32  (12) 

1887 

90      »ao> 

40      (2) 

90      (20) 

25    (2) 

23        (9) 

1888 

179.5     (28) 

IW      (3) 

48        (8) 

35    (4) 

15      ((16) 

«5  (6) 
»7    (3) 

1880 

19          (5) 

62      (5) 

20      (14) 

80  (-29) 

123        (4> 

1890 

35  (16.21) 

20  (1,8) 

115.5  ([29) 

135  (17) 

127       (11) 

2  (23) 

1801 

197        (261 

52     (30) 

86        (3) 

4  (14) 

30      (28) 

40  (23) 

1892 

40        (18) 

7      (3) 

(M        (5) 

6    (7) 

35      (12) 

0 

1893 

•29        (30) 

25    (28) 

92       (26) 

75     (1) 

70       (22) 

35  ^7) 

1894 

47         (19 » 
70        (27) 

25    (31) 

262      (17) 

87  (10) 

10       (S) 

10    (2) 

1806 

41       (ft 

101         (-2) 

16    (2) 

76        (p) 

3(25) 

1886 

1897 

&\        (23) 
63        (26) 

'nn      i-Vi 

75        (8) 

116    a^) 

S®^ 

3       (22) 

88      (9) 

17.5  (15) 

10  (23) 

Table  LXVII. — Daily  maximum  rainfalU  observed  at  the  siation  of  San  Mdrofor  each 

month  from  1888  to  1897. 


January.     |  February. 


March. 

57 

(23) 

15 

(20) 

10 

(5) 

1 

14.29) 

8 

(1) 

0 

2 

(1) 

U 

6 

(31> 

30 

(21) 

April. 


June. 


1888 

1880 1 

1800 

1891 

1892 

1888 

1884 

1885 

1896 

1887 


0 

76 

(8) 

3 

il4) 

3 

(5) 

0 

0 

28  (14)  1 

0 

0 

t 

(■*■') 

0 
0 

13  (8) 
0 
1(4.5) 

17  (4) 

2  (7) 

6  (15) 

1  (11) 


-5(2  (16) 
66  «20) 
35  (3) 
65  (12) 
^(27) 
S  (26) 
54(29) 
68  (27) 
28  (7) 
IS  (22) 


Year. 


Jnlv. 


August. 


September. 


October.      Xorember.  1  December. 


1888 
1888 
1890 
1891 
1802 
1898 
1801 
1805 
1896 
1897 


80 
42 
40 
58 
17 


(14) 
(16) 
(17) 
(22) 
(9) 


80  (14.17) 
140  (7) 

100        (16 

96     (»; 

43  (£.26 


33  (21) 
21  (22) 
38  (4) 
67  (11) 
45  (26) 
48  (18) 
73  (14) 
78(14) 
W  (3) 
40  (18) 


56(12) 
56  (1) 
385  (3D 
98  (28 
12  (13 
76  (5) 
100  (18) 
142  (17) 


39  tlo) 


47  (10) 
87  (19) 
50(18) 
38  (24) 
47  (7) 
120  (1) 
63  (8) 
21  (3) 
80  (10) 
65  (2) 


23  (17) 

59  (6) 

60  (12) 
65  (17,29) 
63  (13) 
41  (23) 
25  (19) 
16  (2) 

2  (3) 

6  (5) 


28  (19) 
52  (4) 

7(28) 
28  (27) 

5  (7) 


16 


0 

SO  (22) 
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Table  LXVIII.  —  Dnilif  m<uimuiu  rmnjalU  ohnervtd  in  (he  station  of  Alf>a;/  durimj  inrlt 
one  of  the  ntontfis  of  the  yetir  1891,  and  during  the  period  from  189:i  to  1897. 


Year. 


1891 
1893 
1K94 
1K95 
1H96 
1897 


Januar\'. 


February. 


124.2  (13) 
40  ( 21 ) 
46.0  (l.>) 
6C.5  (4) 
70  (3) 
23.4     (1) 


46.8  (22) 
77.5  (20) 
54.3  (11) 
34.8  (22) 
70  (7) 
31        (7) 


March. 


April. 


45  (27) 
150  (17) 
C8.3  (12 1 
88.8  (7) 
20.5  (1) 
42.7  (15) 


27.2  (22) 
42.5  (9) 
33. 5  { 4 ) 
59.7  (2) 
49.5  (21) 
18.C  (14) 


Ma) 

19.5  (25) 

49.(1 

(13)  1 

:w.l 

(20» 

48.1 

(10) 

179.1 

(5) 

12.4 

(10) 

June. 


35.1 

32.7 

81.2 

4i.l 

30 

20.2 


(3) 

(8) 
(2ti) 

(9) 
(27) 

(9) 


Year. 


July. 


1891 115      (25) 

87.3  1 24 1 

1894 1        99.0  (19) 

189ft I        47.2  r23) 

1890 27        (4) 

1897 ;        29.8  C-'O) 


August. 


67.9  (16) 

43.5  (3) 
45  (21) 
40.9  (30) 

86.6  (1) 
25.9    (3) 


September. 


24.6  (16) 

38.6  (30) 

106.5  127) 

74  (16) 

27.3  (4) 

92.8  (12) 


October. 


31.5  (18) 
44.5  (28) 
07.7  (3) 
87.5  (9) 
22.5  (14) 
59.3  (17) 


November. 


198.9  (13) 
108.7  (10) 
01.3  (-23) 
76.7  (7) 
46.5  (24) 
2-5.1     (4) 


December. 


1.17.5  (28) 
179  (15) 
95.9  (9) 
124       (31 ) 

05.3  (-25) 

50.4  (4) 
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1-iX        XX        i-iX 
r-1         lO  rH  1-1 


xiM      e-iic      1-IX      t^t^ 


rMOi  n  OS 


lOtO 

.X 

ox 


XOS        XX       iOI>.        C41-I        iH     to  tOOS        »CiC 


«5  1-1        -M  1-1 


<X         1-IX 


rH  CO 


X  rH 


si        s        5        £,  5        5' 

G      -1      <      -<        '/:£-. 
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STATIONS    IN     WIIK  II     ||1K    MOST    ABUNDANT    RAINS    IIAVK    FALLEN. 

Froin  all  these  tables  can  be  deduced  the  fact  that  the  most  abun- 
dant rains  have  been  observed  principally  in  the  stations  situated  on 
the  occidental  coasts.  Of  all  ttie  station's  included  in  Table  LXIX. 
San  Isidro  shows  the  jri'^itest  maxiiuuin  rainfall — 'As:,  mm.  This  was 
observed  on  S»>ptenil)('r  18,  lS!»o.  Next  in  order  is  Hoiinao.  with 
840  mm.,  on  Aujrust  8o.  I81>t),  and  then  \'iiran.  with  :'>-Js  mm.,  on 
Au«:nst  l(t,  isss. 

XI. -MONTHLY    DISTKIIHTION  OF    D.\YS  OF  I{.\IN  IN  TllF    ISI..\N1>  OF 

1,1  ZoN. 


MONTHLY  AVERAGE    DAYS    OF    RAIN    IN    THK    DIFFERENT    POINTS   OF    THE 

ISLAND   OF    LUZON. 

In  Tables  LXX.  LXXT.  LXXIT.  and  LXXIIl.  followincr  the  same 
order  of  the  |)revious  para^-rajjli.  we  publish  the  statements  of  the  davs 
of  rain  at  the  station^  <>f  Cabo  Hoiinao.  Punta  Santiajro.  San  Isidro, 
and  Albay.  In  Taltle  LXX1\'  we  ^/wv  the  united  monthly  averajre 
days  of  rain  correspondinij  to  these  and  several  other  stations  in  the 
island  of  Luzon.  The  relation  which  is  observed  l)etween  tln'iu  is 
very  similar  to  that  observed  before  in  the  monthly  averajj^es  of  rainfall 
collected  in  the  same  stations,  and  Jis  much  as  has  b«'en  said  on  this 
point  can  easllv  })e  ajjplied  to  theaveiaii-e  mmiberof  days  of  the  month 
and  yearly  rainfall,  and  which  is  the  object  of  the  followinj,'-  tables: 


Tahi.k  ].W.—I)<tiis 


if  niiii/ii/l  ill  llie  Hidliou  <tj  Cnho  liuliiiitu  ihirim/  tin'  jii'riii(t  fnnn 
1881!  (n  1897. 


Year. 

Jan. 

Feb. 

Mar. 

0 
0 
0 
1 
1 
0 
4 
0 
2 
0 
2 
0 

Apr. 

0 
2 

""o 

1 
0 
2 
0 
3 
1 
•> 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Total. 

1886 

3 
0 
0 
0 
0 
0 
0 
1 
0 
0 
.   0 
0 

0 
0 
0 
0 
0 
1 
1 
3 
0 
0 
0 
0 

9 
4 

7 
1 
7 
1 
6 
14 
11 
10 
10 
:{ 

15 
9 
16 
16 
11 
14 
18 
14 
20 
10 
12 
U 

22 

17 
17 
18 
13 
19 
18 
12 
19 
12 
16 
•>\ 

23 
11 

16 
18 
18 
25 
19 
18 
18 
18 
17 
16 

22 
16 

5 

7 

0 

1 
0 

1 

6 
5 
4 
2 
4 
6 
0 
2 

4 

0 

1 
0 
0 
0 

1 

2 
3 
0 
0 

1 

103 

l,s»7 

67 

IKW 

lM«y 

12 
17 
25 
21 
18 
18 
17 
15 
11 

9 
12 
2 

8 

"io' 

4 

10 

8 

76 

1890 

86 

1891 

92 

1892 

102 

1893 

18»4 

1(K< 

1895 

78 

1896 

84 

1897 

80 

Avera^re 

0.3 

0.4 

0.8 

1.4 

6.9 

"•' 

17.0 

18.1 

17.5 

7.5 

2.6 

1.0 

87.7 

Taki.k  LXX  I. — Ddiix  of  riiiiifiill  III  (he  ulntiim  of  Pinitn  Santiago  during  tin-  juriotl  from 

188f>  to  1897. 


Year. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

ToUi. 

1886 

3 

2 
0 
4 

2 
2 
0 
1 

1 
6 
3 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 

0 
3 

1 
0 
0 
0 
2 
0 
1 
0 
0 
2 

3 
4 

0 
0 
1 

1 
0 
0 
0 
0 
0 

1 

2 
10 
2 
0 
4 
0 
2 
4 
2 
12 
17 
9 

10 
6 
9 

12 
9 

10 
4 
1 
4 

15 

12 
6 

12 
9 
23 
14 
11 
15 
8 
8 
18 
19 
21 
16 

7 
12 
10 
17 

6 
13 

2 

4 
14 
19 
27 
16 

17 
21 
10 
12 
18 
7 
10 
11 
17 
23 
14 
13 

14 

12 
9 
8 

19 
2 
2 
5 
9 
7 

15 

12 

5 
11 
5 
6 
2 
6 
15 
9 
7 
6 

11 

u 

10 

1887 

96 

1888 

72 

1889 

89 

1890 

76 

1891 

GO 

1892 

S2 

1898 

40 

1894 

88 

1896 

121 

1896 

1897 

6 

87 

Avfratfe 

2.0 

0.1 

O.H 

0.8 

r).3 

8.2 

14.5 

12.3 

14.4 

9.5 

7.5 

5.1 

76.1 
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Table  LXXII. — Dmis  of  rainfaU  in  the  station  of  Sav.  Isidro  during  the  period  from  1S88 

to  1897. 


Year. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Total. 

1,SX8 

0 
6 
3 
3 
0 
0 
1 
0 
0 
2- 

0 
0 

1 

0 
2 
2 
3 
1 
1 
1 

4 
3 
3 
2 

1 
0 
1 
0 
2 
2 

3 

1 
6 
3 
1 
6 
1 
0 
0 
4 

9 
8 
18 
7 
5 
16 
15 
18 
15 
9 

19 
16 
13 
20 
8 
12 
15 
13 
11 
11 

27 
18 
18 
21 
17 
17 
24 
14 
23 
19 

21 
21 
15 
27 
12 
19 
17 
21 
27 
18 

22 
21 
24 
24 
IS 
24 
19 
27 

"'i2' 

13 
19 
16 
4 

8 
9 
9 
11 
14 
10 

8 
12 
6 
9 
5 
6 
5 
11 
1 

6 
11 
1 
11 
4 
1 
3 
1 
0 
8 

132 

1889 

136 

1890 

124 

1891 

131 

1892                

70 

1893 

112 

1894 

113 

1895 

117 

1896 

1897 

Average 

1.5 

1.1 

1.8 

2.5 

12.0 

13.8 

19.8 

19.8 

20.7 

11.3 

7.0 

4.0 

117.0 

Tablk  LXXIII. — Days  of  rainfall  in  the  station  of  Albay  in  each  one  of  the  months  of  the 
year  1891,  and  during  the  period  from  1893  to  1897. 


Yeiir. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dee. 

Totiil. 

isyl 

25 
21 
18 
20 
24 
20 

9 

18 
19 
14 
15 
16 

14 
16 
16 
19 
19 
14 

13 
13 
17 
13 
13 
13 

10 
13 
13 
15 
23 
16 

19 
20 
21 
19 
19 
9 

25 
15 
24 
16 
21 
17 

24 
22 
21 
16 
23 
23 

8 
21 
24 
23 
16 
23 

13 
16 
20 
16 
13 
16 

17 
23 
21 
14 
17 
19 

30 
25 
27 
19 
24 
24 

207 

1893 

225 

1894 

241 

1895...                  

203 

1896 

227 

1897 

210 

Average 

21.3 

15.2 

16.3 

13.7 

15.0 

17.8 

19.7 

21.5 

19.2 

15.5 

18.5 

24.8 

218. 5 

Table  LXXIV. 


-Monthly  averages  of  the  days  of  rainfall  in.  the  difereiit  ataiioi. 
Luzon. 


<>f 


Station. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Year.s 

of 
obser- 
vation. 

Vigan  

0.2 

0.3 

2.0 

21.5 

16.7 

21.3 

11.7 

2.0 

1.5 

10.4 

0 

0.4 

0.1 

11.5 

10.3 

15.2 

6.1 

1.0 

1.1 

7.7 

0.2 
0.8 
0.8 

18.0 
7.7 

16.3 
5.7 
4.0 
1.8 
8.1 

0.7 
1.4 
0.8 
9.5 
6.7 
13.7 
3.2 
3.6 
2.5 
5.5 

2.9 

6.9 

5.3 

12.5 

10.3 

16.0 

6.4 

6.0 

12.0 

9.9 

10.0 
14.1 

8.2 
11.5 
13.3 
17.8 

5.3 
14.0 
13.8 
13.0 

13.8 
17.0 
14.5 
15.0 
18.3 
19.7 
7.5 
16.5 
19.8 
12.7 

13.9 
18.1 
12.3 
17.5 
15.0 
21.0 
10.5 
10.0 
19.8 
12.6 

15.8 
17.5 
14.4 
14.0 
12.0 
19.2 
12.3 
14.0 
20.7 
15.0 

5.0 
7.5 
9.5 
21.0 
22. 0 
15.5 
11.4 
16.6 
11.3 
15.0 

1.9 
2.6 

7,5 
19.0 
22.3 
18.5 
14.0 
8.5 
7.0 
14.1 

0.1 
1.0 
6.1 

24.0 
21.0 
24.8 
10.3 
14.5 
4.6 
18.7 

10 

12 

Santiago        

12 

DSiet 

Atimonan 

Albay  

Aparri     

2 
3 
6 
9 

Fuguegarao 

San  Ysidro 

Fayabas 

2 
10 

XII.— MONTHLY  DISTRIBUTION  OF  RAIN  AND  DAYS  OF  RAIN  IN  OTHER 
POINTS  OF  THE  PHILIPPINE  ARCHIPELAGO. 


STATISTICS   OV   RAIN    AT   THE    MODEL    FARM        LA    CARLOTA. 

At  the  beginning  of  Paragraph  IX  we  indicated  that  outside  ol'  the 
island  of  Luzon  there  were  very  few  pluviometric  observations  wliich 
we  could  obtain,  these  stations  not  yet  having  been  established  in  the 
other  islands  of  the  archipelago,  and  no  official  meteorologic  stations  at 
which  data  could  be  obtained.  The  most  complete  statistics  which  we 
could  find  in  the  registers  of  this  observatory  are  those  of  the  model 
farm  La  Carlota  (Occidental  Negros),  which  embrace  the  period  of 
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ten  vcui-s  fioiii  ISSK  to  iMt.s.  wliicli  statistirs  arc  <ii\  en  in  the  follow  inc 
ta))ll': 

Tahi.i:   LXW.  —  (Jiiiinlili/  nf  iniler  rollerlid  i)i  (he  pluriometrr  of  I.n  ('nrlntu  linrin;/  thf 

l>inodJ'roin  1S,S9  to  ISfiS. 


Year. 


1H89 

1H90 

!«»! 

I«IR2 

1893 

l«W 

lKy5 

WX^ 

1H97 

189« 

AvtTllK' 


Jan. 


10.1 
101.  (i 
179.9 

10.4 
:«.  5 
i;«.  5 
(i.O 
31.5 
52. 0 


5«.9 


Feb. 


25. 9 

HI. 7 

00.4 

14.5 

144.5 

12.0 

«.'.0 

19.0 

0.0 

40.0 


Mar.    Apr.   May 


S.5 

3.0J 

44.4 

4H.  2 

•292. 9 

201.0 

1)1.4 

■M.\% 

101.7 

t;2.  9 

IIM.9 

IKi).9 

r>o.  5 

20.0 

477.0 

14.5 

1K2.  ^ 

•203. 0 

47.0 

37.  0 

•202. 0 

20.  5 

43.5 

372. 0 

113.0 

09.0 

•2'2-2.0 

1 
June.  July. I  Aug.   Sept.    Oct.    Nov. 


•287. 51 
•259,7 
17.').  9 
340.  S 
409.0 
•207.  5 
41.^.0 
•2;{0.4 
3.')1.0 
211.0 


:«>9. 5 
449.  0 
.5S4.5 
•252.  0 
•282.  5 
114.9 
317.5 
f.07. 0 
•221.  Oi 
•287. 0 


W.lj    47.4     87.0   2->9.3   295.4,  a51.6 


:V)7. 0 
402. 9 

.5,S8.  0 

:i3;{.  4 
•275.  0 
•232.0 
:«ii.  9 
517.0 
:«5. 0 
377. 0 


9  370.8 
0'  100.0 
8;  254.2 
8  887.8 
01  287.0, 
4i  107.0 
0^  lOii.o! 
0  339.  .5 
0  341.0 
0,  ^289.0' 


*i8.  4 
•20-2.2 
•24.5. 4 
•208.4 
182. 5 
140.0 
14.H.4 
47.  5 
•242.  0 


Dec. 


•202. 9 

13.0 

•22.5. 9 

188.71 

•^22. 4l 

Ki.O 

:w.o 

9.0 
lUJ.Oi 


ToUI. 


2,425.9 
3, 0^2:{.  8 
2, 798. 4 
3,004.5 
2.740.4 
•2,079.0 
•2,  •209. 5 
2, 47.5. 4 
2, 444. 1 


378.4    378.1    344.7    199.0;  127.3   2,591.3 


T.vm.K  LX.WI. 


-/>/y.s  I  if  ruin  in  the  (ttjrirn'laral  ulnlion  <;/'  ht  (urlnln  ilnrint;  ih,  /uriml 
Jruiii  188U  III  isus. 


^'oiir. 

Jan. 

4 
10 

13 
0 

9 

3 
5 

Feb. 

Mar. 

Apr. 

May. 

C 
■23 

C 
14 
14 
10 
13 
15 
17 

JUUl!. 

July. 

Aug. 

20 
19 
27 
•23 
21 
17 
18 
•22 
•20 
17 

Sept 

22 
•22 
18 
19 
•21 
21 
17 
14 
19 
18 

t»ct. 

Nov. 

L»ec. 

Tolul. 

1889 

2 
8 
2 
3 
0 

i 

3 
5 

4 
3 
3 
0 
4 
3 
5 
4 
3 

1 

13 
0 
8 
2 
13 
4 
6 
0 

20 
18 
17 
18 
•27 
10 
20 
19 
13 
15 

21 
•22 
22 
22 
21 
16 
10 
•22 
10 
21 

25 
•20 
16 
■23 
14 
17 
12 
15 
17 

17 

10 
21 
•20 
15 
10 
10 
5 
15 

19 

2 

VI  • 

15 

11 

9 

4 

12 

107 
1,-0 

lo;} 

1890 

1891 

1892 

1893 

1.58 
145 

r{3 

1894 

189-5 

189(i 

1-29 
141 

1897 

1898 

Average 

0.5 

3.0 

3.9 

6.6 

13.8 

18.9 

19.9 

20.4 

19.1 

18.1 

13.7 

9.6 

VA.Z 

From  Tat)!*'  LXW  il  cm  l>«'  understood  that  the  (li>tril>ution  of 
water  ii)  La  ( 'orh»ta  duriiiL;'  the  months  from  .liiiic  to  Septcinhcr  is  \ crv 
simihir  to  that  of  ^lanila;  also  in  tlic  matter  of  monthly  av«'i'ai;cs  and 
in  the  relation  of  .some  months  to  others.  Iml  is  diU'eri'iit  dui'inj;"  the 
period  from  Octoln'r  to  May,  in  whieh  the  precipitation  of  water  is 
nuieh  more  al)uiidant  than  in  Manila,  hut,  notwitlistandin«,»'the  dry  .sea - 
.son  covering  the  period  from  I)eceml)er  to  April,  both  month.><  inclii- 
si\t'.  can  he  easily  distiniiuished.  The  yearly  axcrai;'*'  is  -l.W.^X.W  mm. 
and  is  hii>her  than  the  yearly  a\eratie  in  Manila  of  (174. 7  mm. 

IM.l  \  inMKTKIC    DAl'V    ()!•'    olIIKi;    POINTS       \  IS.Vi  AS   AM)    MINDAN.Vo. 


The  data  which  we  Ikinc  in  hand  from  other  point-'  Li't'nei-allv  co\er 
only  two  years;  althouj^h  those  of  lloilo.  ("ehu.and  ,Iolo  co\cr  lonifcr 
periods,  .still  they  are  considered  delicient  and  incomplete  in  some 
months.  For  this  reason,  we  have  simply  uixen  the  avcraee  (juantity 
and  days  of  rain  in  eiy^ht  st^itions  situated  in  dilfci^eiit  points  of  the 
islands  south  of  Luzon,  whose  names  arnl  t  he  period^  of  ()l>sei^\  at  ion 
can  he  .seen  in  the  same  tJihles. 
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Table  LXX\'TI. — Monthly  average  quantitiiof  rain  in  the  different  points,  Vimyas  and 

Mindanao. 


Station. 

Jan. 

Feb. 

Mar. 

Apr. 

May.  June. 

.July. 

Aug. 

Sei-t. 

Oct. 

Nov. 

Deo. 

Years 
of  ob- 
serva- 
tion. 

Mamburao 

Zamboanga 

3.2 

41.2 
103.1 
23.5 
91.6 
61.4 
283.5 
682.5 

2.3 
27.0 
45.6 
24.1 
52.1 
50.3 
124.8 
403.6 

9.4 

58.5 
44.2 
29.3 
64.0 

128.0 
71.0 

624. 4 

29.9 
21.8 
88.3 
34.5 
21.2 
82.8 
161.7 
356.3 

271.8 
86.6 
243.3 
222. 9 
102.6 
191.2 
123.8 
217.4 

595.0 
162.4 
144.8 
174.2 
191.4 
312. 3 
197.9 
164.3 

327.0 
94.1 
145.9 
367.8 
160.8 
224.8 
247.6 
217.1 

997.1 
39.1 
117.8 
238. 8 
165.8 
200.6 
160.7 
123.7 

485.4 
73.6 
149. 5 
272. 0 
165. 2 
293. 8 
159.5 
187.5 

323.3 
95. 6 
163. 9 
220. 1 
169.  4 
136. 5 
234.  S 
198.3 

48.2 
74.6 
127. 8 
126. 0 
116.3 
151.2 
60. 6 
284.1 

23.7 
111.  6 
160.2 

63.1 
171.7 

76.7 
208.5 
966.0 

2 

2 
5 

Iloilo 

4 

Cebu 

6 

Tamontaea 

2 
2 

Tandag 

2 

Table  LXXVIII. 


-Monthly  average  days  of  rain  in  the  different  points^  of  Visayas  and 
Mindanao. 


station. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Years 
of  ob- 
serva- 
tion. 

Mamburao 

Zamboanga 

Jolo 

2.5 
11.0 

5.5 

3.3 
11.0 

6.0 
17.5 
27.5 

3.0 
7.0 
2.5 
3.8 
11.2 
5.0 
10.0 
22.0 

4.0 
9.0 
3.7 
5.3 
10.8 
9.0 
14.5 
23.0 

5.0 
5.0 
4.5 
6.8 
6.6 
8.0 
13.0 
23.5 

13.0 
10.0 
13.0 
11.5 
10.2 
11.3 
17.0 
15.0 

22.0 
12.5 
10.3 
17.8 
16.8 
13.0 
18.0 
15.5 

26.5 
12.5 
11.7 
18.3 
16.0 
16.6 
19.0 
14.5 

24.5 
9.0 
9.0 
22. 0 
15.8 
12.0 
17.0 
12.5 

20.5 
10.0 
9.0 
20.0 
14.4 
13.0 
14.0 
10.0 

17.0 
13.0 
13.0 
16.7 
15.0 
9.5 
19.0 
12.5 

4.5 
11.0 

8.7 
13.8 
14.2 
10.5 
15.0 
19.0 

5.0 
11.0 
10.3 
13.3 
19.0 

7.5 
13.0 
28.0 

2 
2 
5 

Yloilo 

4 

Cebii 

6 

Tamontaea 

2 

2 

T4ndag 

2 

YEARLY    MARCH    OF    RAIN    ON    THE    OCCIDENTAL    COAST    OF    MINDORO. 

Taking  these  tables  as  a  basis,  we  will  say  a  few  words  about  the 
3"early  march  of  rain  in  the  islands  south  of  Luzon.  First  of  all  it  can 
be  seen  l\v  the  observations  of  Manburao,  a  village  situated  west  of 
Mindoroand,  that  the  two  seasons— dry  and  rainy — are  easily  distin- 
guished, as  in  the  case  of  the  occidental  coasts  of  Luzon,  and  that  the 
precipitation  of  water  is  very  insignificant  from  December  to  April, 
and  very  abundant  from  June  to  October.  Only  in  the  month  of 
August,  1898,  do  we  see  collected  1,295.5  mm.  of  water,  which,  united 
with  the  average  for  this  month  in  1897,  698.6  mm.,  gives  us  an  aver- 
age of  997.1  mm.,  an  extraordinary  average,  and  which  would  undoubt- 
edly have  been  less  if  the  number  of  years  had  been  extended. 

MONTHLY    DISTRIBUTION    OF   RAIN    IN    ZAMBOANGA   AND   JOLO. 


We  can  learn  but  little  from  the  averages  of  Zamboanga,  as  deducted 
from  only  two  years  of  observation,  in  which  two  months  were  incom- 
plete, for  the  study  of  distriljution  of  rain  in  this  region.  Of  greater 
value  are  the  averages  of  Jolo,  which  have  been  deducted  from  a  period 
of  five  years,  and  if  it  is  true  that  some  of  them  are  incomplete  in  some 
months,  it  is  equally  true  that  no  average  is  shown,  which  have  been 
the  result  of  at  least  three  years  of  observation.  As  appears  from 
these  averages,  the  rainfalls  there  are  less  abundant  than  in  Manila 
during  the  rainy  season,  but  a  little  more  abundant  during  the  dry 
season.  The  months  in  which  it  rains  least  are  February,  March,  and 
April. 
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The  inoiitli  of  May  prt^scnts  the  iiiaxiiimiii  ii\«'riij;(',  which  is  also 
very  simihir  to  the  avt'ra«,n>s  of  the  other  inoiiths  of  tlic  year.  We 
iM'lirv*^  that  a  lorijicr  period  of  observation  would  show  a  greater 
iiiaxinnini  avei'a»ic. 

THK    UAINKALLS    OF    n,(HI,<(.    CKHII,    AND    TAMONTACA — DUY     AND     KAINY 

SKASUN. 

Ill  thes(>  stations  tlie  dry  and  rainy  seasons  are  vcrx  distinct.  tiioii<.^h 
not  in  a  nniforni  manner,  as  in  the  case  of  Manila  and  the  occidental 
coast  of  Luzon.  The  diy  season  embraces  the  months  of  December, 
flaiuiary.  Fel)ruaiy,  March,  and  April,  and  is  more  pronounced  in 
Iloilo  than  in  Cebu  or  Tamontaca.  The  averaj^e  j^iven  for  the  month 
of  May  seems  to  be  ajjplicable  to  the  other  months  of  other  stations, 
though  we  believe  that  when  the  period  of  observation  is  extench'd  the 
average  will  be  diminished.  During  the  rainy  season  the  averages  are 
more  abundant  in  Iloilo  and  Tamontaca  tiian  in  ('el)u.  This  last-named 
eity  is  situat«'d  in  the  eastern  part  of  tlM>  island  of  C'ebu  and  has  some 
precij)itati()n  of  rain  and  presents  sc^mewhat  of  the  udometric  condi- 
tions of  this  season  in  the  oriental  coast  of  the  archipelago  during  the 
months  of  December  and  January,  the  results  of  which  show  the  aver- 
ages for  these  two  months  to  be  as  high  as  171. 7  mm.  and  1M.<)  mm. 

YKAKLY    MAlM'll  OF  RAIN   IN  THE  LARGE  ORIENTAL  a)AST   OF  MINDANAO. 

The  station  of  Tandag  is  situated  on  the  noi-thwest  coast  of  Min- 
danao, and  is  very  convenient  for  tluvstudy  of  the  yearly  distribution 
of  rain  at  large  on  the  oriental  coast  of  this  island.  We  have  been 
benetited  by  the  observations  made  by  tlH>  oliservatorv  there,  which 
were  verified  by  the  missionary.  Father  Franeiseo  Sanchez,  of  the 
Jesuits,  during  the  two  years  he  was  stationed  there,  and  we  give  the 
result  in  averages  in  Tal)le  LXXVII.  Similar  to  the  state  of  rain  on 
the  oriental  coast  of  Luzon  is  the  rainy  season  on  the  oriental  coast  of 
Mindanao,  and  here  the  high  pressure  from  th«>  northwest  pi'edoiui- 
nates,  ])articulai"ly  as  to  the  rains  on  the  west  coast  of  Mindanao,  which 
are  more  abundant  and  constant  than  in  the  stations  east  of  the  island 
of  Luzon,  and  vet  more  than  those  observed  in  Manila  and  the  occi- 
dental coasts  during  the  months  from  July  to  September.  Only  in 
the  month  of  December  of  1SJ>7  there  was  collected  in  Fandag  1,821.1 
nun.  of  water,  and  <)1().S  mm.  in  the  same  month  in  iSiHl.  For  these 
regions,  contrary  to  the  conditions  in  Manila,  the  months  in  which  it 
rains  least  are  June.  ,Inly.  August.  Septeml)er.  and  Octolier.  notwith- 
standing th(>  fact  that  the  a^  erages  for  these  months,  as  seen  in  Table 
LXXN'Il,  is  greater  than  loo  mm.  U  must  be  understood  that  the 
yearly  a\ ci-age  is  nuich  higher  tlian  that  of  Manila.  The  total  amount 
of  rain  collected  in  Fandag  <luring  the  year  ls'.'7  was  4,2'.«1».2  mm. 

IMrolMANT    AD\  ICK. 

^\'e  can  not  close  this  paragraph  without  inserting  the  one  idea  which 
we  hav«'  alreadv  indicated;  that  is.  that  the  averages  which  appear  in 
Table  LXXVII,  and  in  the  maps  of  the  monthly  distribiiti(»n  of  rail! 
in  the  riiilippine  Archii)eIago.  coiucrning  the  station  of  X'isayas  and 
Mindanao,  are  only  provisional  with  the  c.vception  of  the  model  farm 
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Lii  Cailota.  For  this  n'jison,  in  tlio  said  maps,  wo  liavo  iiiolosod  in  a 
limited  ciirlo  by  one  lino  of  ])oriods  the  avcrao-cs  which  have  ht-on 
deducted  fi-om  only  two  years  of  observation  so  that  they  can  be  dis- 
tinguished easily  from  those  of  a  trreater  number  of  years  of  observa- 
tion, which  last  are  inclosed  in  a  limited  circle  by  a  continuous  line. 

THE  RAINFALL  IX  MANILA  IN  THE  TWO  SEASONS  OF  THE  YEAR 
(■0\n»AREn  WITH  THE  RAINF'ALL  IN  OTHER  POINTS  OF  THE 
I'l  HLIITINE  ARCHIPELAGO. 

The  monthly  distribution  of  rain  is  very  different  in  the  various 
parts  of  the  archipolag-o.  Table  LXXIX  shows  the  yearly  average  of 
rain  in  the  ditlerent  stations  of  the  archi]~>elaoo  divided  into  two  periods, 
from  Jimo  to  October,  and  November  to  May,  and  gives  Pluviometric 
d  ita  of  .lap  (Occidental  Carolines)  and  San  Louis  de  Apra  (Guam, 
Mariana  Islands). 

MONTHLY    DISTRIBUTION    OF   RAIN    IS   VERY    DIFFERENT  IN  THE  ^'ARIOUS 
POINTS   OF    THE    ARCHIPEI,A(;0. 

A\'e  have  alreadv.  in  preceding  chapters,  compared  the  yearly  dis- 
tribution of  rain  in  the  several  points  of  the  archipelago  several  times 
with  the  yearly  distribution  in  Alanila.  This  comparison  will  be  moi-o 
apparent  if  we  divide  the  yearly  amount  of  rain  at  the  ditlerent 
meteorologic  stations  in  the  same  two  groups  of  months  in  which  we 
have  divided  the  rainfall  of  Manila  in  Paragraph  III;  that  is,  into 
the  dry  and  rainy  seasons.  In  this  way  it  can  be  readily  seen  that  this 
division  into  the  dry  and  rainy  seasons  can  not  in  any  way  l)e  appliofl 
to  the  entire  archipelago,  because  the  months  which  in  one  region 
constitute  t   j  dry  season  in  another  region  constitute  the  rainy  season. 

Even  at  the  points  where  it  appears  that  the  division  of  the  year  into 
the  dry  and  rainy  seasons  may  be  admitted,  the  characteristic  differ- 
ences between  both  are  in  some  localities  more  pronounced  than  in 
others,  as  may  be  seen  ])y  the  topographic  conditions  of  the  same  and 
their  greater  or  less  proximity  to  the  oriental  or  occidental  coasts  of 
tlie  archipelago,  as  indicated  ])v  us  in  some  other  places. 

This  is  the  object  of  Table  LXXIX.  In  it  we  give  the  averages  of 
the  total  amount  of  rain  corresponding  to  the  periods  of  the  year  from 
Novemhei-  to  May  and  June  to  Octol)er.  Beginning  w'th  Manila,  we 
put  the  occidental  stations  of  Luzon  and  Mindoro,  following  after  sev- 
eral villages  of  the  center  of  the  island,  in  the  second  place;  and  end 
with  Apai-ri  and  several  stations  of  the  oriental  coast  of  Luzon  and 
Mindanao.  To  the  averages  of  the  partial  totals  w^e  add  also,  as  we 
did  in  Paragraph  III,  the  percentage  of  yearly  averages.  From  the 
points  in  Mindanao,  as  in  Fandag,  Daves,  and  Mati,  we  have  only  one 
year's  observations,  but  we  like  to  include  them;  giving  at  the  same 
time  the  average  of  the  partial  amounts  corresponding  to  the  two 
periods  of  the  year  and  the  percentage  of  the  yearly  amount. 

PLUVIOMETRIC    DATA    OF    JAP   (OCCIDENTAL    CAROI-INEs)    AND    SAN    LUIS 
DE    APRA    (GUAM,   MARIANA    ISLANDS). 

Besides,  we  may  add  to  the  end  of  the  table,  by  way  of  index,  the 
pluviometric  datas  of  Jap  and  San  Louis  de  Apra  during  the  one  year 
of  observation  (IHUO)  for  the  first,  and  two  years  (18^6  and  18l>7)  for 
the  last  named. 
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The  only  thiiijf  wo  CUM  say  aliout  tlicm  i>  that  in  l»»th  the  dry  and 
rainy  season  is  slijrJitly  distinj^uishcd.  whih-  in  San  Louis  dr  Apia  the 
(lirt'cnMice  is  nioi'o  pronounct'd. 

T Mti.K  I.X  \  I  X. —  Yenrhj  nifnige  rainfall  in  Mitral  filaan  of  the  arrhipdnijo  iliridnl  into 
tivo  fteriodg — June  to  (A'tiAnr  and  Sornnlitr  In  Sfaij. 


Station». 


Manila  (34  years) 

Vitran  (3  years) 

B<ilinui>  (8  years)  

Piinla  Santiago  (U  years)  

Pilel  ( 1  year)  

Atimonaii  (3  years) 

Alhay  (ti  yearji ) 

Apacci  CJ  years) 

FiiBiU'naeao  (2  years) 

Sun  Ysirlro  («  yean>) 

Kayatiits  ( 1  year ) 

Ij»  Carlota  (9  years) 

Tolo  ( 2  yi-ars)". 

Iliiilo  (3  years) 

( 'elai  I J  years ) 

I)A  vas  ( 1  year ) 

Fii  rulafr  1 1  yea  n 

Mali,  Mmth"ea--1  "i  Miixlai  an  ( I  year) 

.Ia|i.  I'ari)liiia.s  i  )cci(leii tales  )  1  yean   ! 

Shu  Luiiide  Apm.Guaui.  Mariana  Islands  (2  years) 


November  to  May. 

June  to  October. 

mm. 

Perct. 

mm. 

/Vr  H. 

379.5 

20 

1.. 537.1 

80 

247.7 

11 

2.109.6 

89 

l.'S6.4 

7 

2, 2  "9.4 

u:i 

2«3.2 

19 

1,231.3 

HI 

1,468.6 

5:1 

1,28.5.9 

47 

1 ,  )l'.K.  8 

.55 

1,181.7 

45 

1.732.4 

.59 

1,?J8.2 

41 

1,049.2 

54 

l«5. 2 

46 

.^..2 

•29 

191.9 

71 

461.2 

2.5 

1,:J9() 

75 

1.002 

61 

6«).8 

:<V 

W>.  4 

31 

1,78.5.9 

69 

716.6 

47 

M23.9 

.5:{ 

494.4 

29 

1,229.5 

71 

.■1.50.5 

41 

788,8 

•VJ 

963.8 

49 

995.3 

51 

3,218.3 

75 

1,080.9 

2.5 

905.8 

66 

467.5 

31 

7:M.9 

:« 

1.160.1 

61 

30:1.3 

21 

951.9 

76 

The  ohs(Mv:iti<)ns  of  the  yrar  lj%!)(i  arc  incoinph'tc  for  the  months  of 
.lannarv,  Frhniaiy.  and  March,  in  which  wc  Hnd  only  on«'  or  two  sijrns 
of  r:iiii.  the  (luantity  of  which  has  not  liccn  measured:  however,  the 
dsita  of  the  other  months  is  very  complete.  althou<i'h  w<'  could  not  pre- 
scind from  said  year  anythinii'  l>ut  the  a\('r;i<»-«'  of  r;iin  during'-  the  dry 
.sea.son,  which  resulted  in  less  than  if  the  ol»scrv:ition,>  h:id  hecn  con- 
tiiiuoiislv  made. 


XIV.— YK.XKLY  KAINF.M.L  IN  THK  I'HII.I  IMMNKS  COMI'.VKII*  WITH 
SOMK  OK  TIIK  IMUNt'IP.M.  TOINT.^  (»K  Till;  KXTKKMK  oRIKNT  .\M) 
OK  TIIK  INITKI)  .<T.\TK.^. 


We  trive  litTcwitli  some  data  which  will  serve  to  com])are  th.e  ])roper 
raiidalls  of  thrsr  islands  with  those  of  the  <»tlier  rej/ions  of  the  e.xtreiiie 
Orient  and  wiih  the  I  nited  .Slates.  For  this  ohject  we  liaNc  selectrd 
the  following  stations  of  the  archijielajjo:  Manila.  Holiiuio.  I'untaSan- 
tiajfo,  San  \sidro,  Alt>;iy,  La  C'arlot:i.  Iloilo.  ('el»u,  .lolo.  and  F:inda«,''. 
From  the  extreme  Orient  we  t:d\e  the  followinji-  points:  Ilonykonif, 
Zikawei  (Shaii<:liai).  Tokyo.  .I;ii»  (Occidental  Carolines),  and  S;ui  Luis 
de  Apra.  At  last,  from  the  I  nited  States,  we  name  only  San  Fran- 
cisco, C'hica«ro.  New  Volk.  New  Orleans,  and  Key  \Ve>t.  Uctween 
San  Luis  (1«>  Apra  and  (alifornia  Wf  ])ut  Honolulu  (llaw:iii).  Hc^idcs 
this.  :it  the  end.  wc  add  two  st:ition.>  from  the  Antilles,  namely.  Ilahaim 
and  Sail  Juan  de  Porto  Kico. 
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OUTLINE    or    THE   YEARLY    AVERAGE    OF    RAIN     FROM    SEVERAL     POINTS 
OF   THE    EXTREME    ORIENT   AND   THp:   UNITED   STATES. 

In  the  following  outline  our  readers  may  see  the  yearly  averages  of 
rain  in  each  one  of  the  stations  we  have  just  indicated  and  the  period 
of  years  from  Avhich  they  have  been  deduced: 


Stations. 


Yearly 

Years  of 
observa- 

tion. 

»nm. 

1916. 6 

34 

2364.8 

H 

1517.5 

9 

1851.2 

8 

2%0.6 

6 

2591.3 

9 

1723.9 

3 

1339.3 

2 

1540.5 

2 

4299.2 

1 

O2205.9 
61119.0 

24 

C 1467. 6 

21 

189.5.0 

1 

1255.2 

2 

d 1004. 3 

16 

6  594. 4 

47 

e863.6 

30 

c  1135. 4 

61 

c  1089. 6 

41 

c 1531. 6 

26 

e970.3 

49 

d 1314. 2 

30 

d  1510.0 

14 

Manila 

Bolinao 

Puuta  Santiago 

San  Ysidro 

Albay 

La  Carlota 

Iloilo 

Cebu 

Jolo 

Fandag  

Hongkong  

Zikawei,  Shanghai 

Tokyo, Japan  

lap  (Occidental  Carolines) 

San  Luis  de  Apra,  Guam,  Marianas 

Honolulu 

San  Francisco 

Chicago 

New  York 

Washington 

New  Orleans 

K  e  y  W  est 

Habana 

San  Juan  de  Porto  Rico 


a  From  the  publication  Ob.servations  and  Researches,  made  at  Hongkong  in  the  year  1898,  page  8. 
/»  From  the  monthly  bulletin  of  1896,  Observatory  of  Zikawei,  page  217. 

c  From  the  yearly  report  of  the  Central  Meteorological  Observatory  of  Japan  for  the  year  18%,  part 
1,  page  3. 
e  Data  taken  from  the  memoirs  Rainfall  of  the  United  States,  by  Alfred  J.  Henry. 
dData  taken  from  the  report  of  the  Chief  of  the  Weather  Bureau,  1897-98,  pages  316  and  320. 


GRAPHIC  REPRESENTATION  OF  THE  AVERAGES  OF  PRECIPITATION  OF 
WATER  IN  SEVERAL  POINTS  OF  THE  PHILIPPINE  ARCHIPELAGO,  THE 
ANTILLES,    AND   THE    UNITED   STATES    OF   AMERICA. 

Let  US  close  this  account  of  the  rainfall  in  Manila  with  Engraving 
XXXIIl,  which  represents  by  way  of  curved  lines  the  yearly  variation 
of  rainfall  in  distinctive  station  of  the  archipelago,  Habana,  and  some 
points  in  the  United  States;  for  instance,  San  Francisco,  Oal.  (occi- 
dental coast),  Chicago  (interior),  and  New  York  (oriental  coast).  It 
will  immediately  be  seen  that  the  most  abundant  yearly  precipitation 
of  water  in  the  Philippines  may  be  compared  with  the  yearly  precipi- 
tation of  the  points  which  we  have  just  named. 

The  3'early  variation  of  rainfall  of  San  Francisco,  Cal.,  is  inverse  to 
that  of  Manila,  because  when  there  is  no  precipitiition  of  water  in 
California  at  the  same  time  in  Manila  it  is  most  abundant  and 
extraordinary. 


Plate    XXXIV. 


Annual  variation  of  the  rain  in  different  places  of  the 

Philippine  Archipelago,  of  the  Antilles  and  of 

the  United  States  of  America 
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WINDS. 

I.— MONTHLY    IIIlJ^rKNCY  (H"    rill';    WINKS   IN   MANILA. 

MKTHODS     \VK     HAVK     FOLLOWKl)     LN     ASCKUTAININC    TIIK    MON'IULY 
FREQUENCY    OF    WINDS    IN     MANILA. 

The  study  <>t'  tin-  iiiunilily  l'rf(|Ufiicy  or  rf|)('titi(>ii  of  (lit-  winds  is, 
IK)  (l(>iil)t,  out"  of  the  most  iiii|)oi't;iiit  iti  dt'tcnuiiiiiiji'  tlic  «diiiiiit<'  ot 
coiiutrii's  and  tlic  rh!iii<i('s  it  uiidi'itiocs  in  the  coin's*'  of  a  year.  Foi 
this  reason,  and  desirous  that    this  work  shall   hi'  most   (•om])h't('.  \vt 

ha\«'  not  (h'cmcd  it  wis*'  to  inchidc  or  uivc  the  same  total  of  rcsult.- 
which  w«'  mij^lit  ha\"t'  ohtaiiu'd  from  the  di'awings  of  th«'  **  fi'cipU'Mcv 
of  winds"  (••  freciucntia  (h'  vientos").  j)uhlish('d  ir)  our  montlily  l)ulh'- 
tin,  for  the  roasoii  that  it  contains  l)ut  the  cioht  principal  points  of  the 
compass  or  direction  of  the  winds.  In  onlor  to  include  sixteen  direc- 
tions, we  haYe  had  access  to  the  orit^inal  records,  and  heoinnin»i"  with 
the  year  ISST  to  isits,  inclusive,'  we  havi'  forinulat«'d.  notinef  month 
hv  month  and  year  hy  year.  e\-eiy  time  the  same  diicction  has  been 
repeated.  In  prepariny-  these  i-ecords  or  statistics  we  have  found  that 
on  some  days,  by  reason  of  the  clock  stoj)pin«i'  oi"  other  similar  reason, 
th(>  observations  of  two  or  more  hours  were  wantin»i-,  and  these  (hiys 
we  have  omitted  in  order  that  they  may  be  made  nion»  complete  and 
satisfactory.  The  number  of  days  omitted  is  seventeen;  four  in  the 
month  of  December,  l.S!>r);  four  in  the  month  of  April;  one  in  the 
month  of  September,  IsiMi,  and  eit^'ht  in  the  month  of  Auj^ust,  l.S!»S. 
Those  nu)st  imi)ortant  to  examine  and  rememix'i"  ai'c  those  of  the  last 
column  of  the  Ttible  LXXX.  where  wet^ivethe  total  nmiiber  of  obser- 
vations in  each  month  and  the  sum  total  for  twelve  years, 

01i.IF:<"r    OK    ITKI'OSK    OF    TAHLK    LXXX. 

Having;  made  these  biicf  obscr\  ations,  wiiich  we  have  deemed  nec- 
essary, let  us  proceed  to  jjive  in  'labh-  LXXX  the  total  obtained 
for  each  month  in  the  10  directions  or  points  of  the  com})ass  by 
means  of  the  records  mentioned,  addinj^  to  each  sum  the  «'orrespondini^ 
j)er  cent.  Most  imjjortant  deductions  can  beol)taine(l  from  this  table, 
worthy  of  special  attention  and  study.  In  order  to  pioceed  with  som«' 
dei^free  of  method,  we  will  simply  dwell  hei-e  on  the  monthly  fre(|uency 
or  rei)etition  of  the  winds.  lea\in^"  for  the  next  ])ara<»'rap]i  their  animal 
and  semiamuial  fre(|uency,  as  shown  in  the  afoi'esaid  tal)le. 

'  For  tile  lack  nf  time  \vf  liavt-  itmitted  several  years  |>ri<ir  tci  Lss7. 
p  c— VOL  4-01 19 
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Table  LXXX. — Monthly,  unnual,  <ui(l  aeinlnnnaal  frequency  of  the  toinds  in  Manila, 

1887-1898. 


Month. 


January 

February  

March  

April 

May 

June 

July 

August 

September 

October 

November 

December 

Annual 

November  and 
May 

June  and  Octo- 
ber  


Num- 
ber 
of 

cases. 


1,053 
515 
400 
252 
398 
354 
348 
297 
330 
562 
984 

1,314 


Per 
cent. 


11.8 
6.3 
4.5 
2.9 
4.5 
4.1 
3.9 
3.4 
3.8 
6.3 
11.4 
14.9 


6,807 
4,916 
1,891 


6.5 
8.0 
4.3 


NNE. 


Num- 
ber 
of 

cases. 


954 

446 
414 
248 
391 
367 
281 
243 
291 
664 
899 
1,168 


6,366 
4,520 
1,846 


Per 
cent. 


10.7 
5.5 
4.6 
2.9 
4.4 
4.2 
3.1 
2.8 
3.4 
7.4 
10.4 
13.2 


6.1 

7.4 
4.2 


NE. 


Num- 
ber 
of 

cases. 


627 
578 
351 
453 
478 
309 
385 
307 
615 
833 
902 


6,686 
4, 592 
2,094 


Per 

cent. 


9.5 
7.7 
6.5 
4.1 
5.1 
5.5 
3.5 
4.4 
3.6 
6.9 
9.6 
10.2 


6.4 

7.5 


ENE. 


Num- 
ber 
of 

cases. 


517 
527 
594 
454 
294 
300 
240 
197 
203 
322 
404 
369 


4,421 
3,159 
1,262 


Per 
cent. 


5.8 
6.5 
6.7 
5.3 
3.3 
3.5 
2.7 
2.3 
2.4 
3.6 
4.7 
4.2 


5.2 
2.9 


E. 


Num- 
ber 
of 

cases. 


887 

1,197 

1,432 

1,211 

721 

606 

369 

334 

343 

516 

551 

593 


8,760 
6, 592 
2,168 


Per 
cent. 


14.7 
16.0 
14.2 
8.1 
7.0 
4.1 
3.8 
4.0 
5.8 
6.4 
6.7 


8.4 
10.8 
4.9 


ESE. 


Num- 
ber 
of 

cases. 


497 
795 
1,022 
1,142 
620 
473 
268 
251 
239 
330 
290 
314 


6,241 
4,680 
1,561 


Per 
cent. 


5.6 
9.8 
11.4 
13.4 
6.9 
5.5 
3.0 
2.9 
2.8 
3.7 
3.4 
3.6 


6.0 
7.7 
3.6 


Month. 


January 

February  

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

Annual 

November  and 
May 

June  and  Octo- 
ber  


SE. 


Num- 
ber 
of 

cases. 


341 
591 
741 
996 
637 
529 
373 
224 
257 
328 
244 
159 


5, 420 
3,709 
1,711 


Per 
cent. 


3.8 
7.3 
8.3 
11.7 
7.1 
6.1 
4.2 
2.6 
3.0 
3.7 
2.8 
1.8 


5.2 
6.1 
3.9 


SSE. 


Num- 
bffl: 
of 

cases. 


124 
184 
284 
334 
301 
294 
316 
221 
269 
243 
141 
93 


2,804 
1,461 
1,343 


Per 
cent. 


1.4 
2.3 
3.2 
3.9 
3.4 
3.4 
3.5 
2.5 
3.1 
2.7 
1.6 
1.1 


2.7 
2.4 
3.1 


Num- 
ber 
of 

cases. 

114 
103 
125 
142 
296 
411 
463 
461 
.  466 
300 
147 
100 


3, 128 
1, 027 
2,101 


Per 
cent. 


1.3 
1.3 
1.4 
1.7 
3.3 
4.8 
5.2 
5.3 
5.4 
3.4 
1.7 
1.1 


3.0 
1.7 

4.8 


SSW. 


Num- 
ber 
of 

cases. 


158 
141 
154 
188 
413 
534 
907 
892 
833 
465 
194 
151 


5,030 
1,399 
3,631 


Per 
cent. 


1.8 
1.7 
1.7 
2.2 
4.6 
6.2 
10.2 
10.2 
9  7 
5.2 
2.2 
1.7 


4.8 
2.3 
8.3 


SW. 


Num- 
ber 
of 

cases. 


358 

328 

385 

430 

872 

1,027 

1,719 

1,712 

1,700 

729 

342 

258 


9,860 
2,973 
6,887 


Per 

cent. 


4.0 

4.0 

4.2 

5.0 

9.8 

11.9 

19.3 

19.6 

19.7 

8.2 

4.1 

2.9 


9.4 


WSW. 


Num- 
ber 
of 

cases. 


457 
483 
506 
471 
743 
680 
778 
1,008 
910 
656 
378 
376 


7,446 
3,414 


4,032 


Per 
cent. 


5.1 
5.9 
5.7 
6.5 
8.3 
7.9 
8.7 
11.5 
10.6 
7.3 
4.4 
4.3 


7.1 
5.6 
9.2 


Month. 


January , 

February  

March , 

April , 

May 

June 

July 

Augu.st 

September 

October 

November 

December 

Annual 

November  and 
May 

June  and  Octo- 
ber   


W. 


Num- 
ber 
of 

cases. 


410 
431 
451 
471 
534 
409 
445 
412 
437 
421 
343 
311 


5,075 
2,951 
2, 124 


Per 
cent. 


4.6 
5.3 
5.1 
5.5 
6.0 
4.7 
5.0 
4.7 
5.1 
4.7 
4.0 
3.5 


4.8 
4.8 


Num- 
ber 
of 

cases. 


161 
184 
149 
182 
169 
180 
211 
194 
188 
200 
162 
153 


2,133 
1,100 


Per 
cent. 


1.8 
2.3 
1.7 
2.1 
1.9 
2.1 
2.4 
2.2 
2.2 
2.2 
1.9 
1.7 


2.0 
1.9 
o  o 


NW. 


Num- 
ber 
of 

cases. 


151 

99 

90 

84 

96 

142 

173 

151 

148 

142 

183 

169 


1,628 

872 
756 


Per 
cent. 


1.7 
1.2 
1.0 
1.0 
1.1 
1.6 
1.9 
1.7 
1.7 
1.6 
2.1 
1.9 


1.6 
1.4 
1.7 


NNW. 


Num- 
ber 
of 

cases. 


185 

88 

108 

69 

120 

90 

119 

139 

132 

171 

237 

247 


1,705 

1,054 

651 


Per 
cent. 


2.1 
1.1 
1.2 

0.8 
1.3 
1.0 
1.3 
1.6 
1.5 
1.9 
2.7 
2.8 


1.6 
1.7 
1.5 


Calm. 


Num- 
ber 
of 

cases. 


1,713 
1,397 
1,495 
1,519 
1,870 
1,766 
1,609 
1,615 
1,563 
2,264 
2,308 
2, 155 


21,274 
12,457 
8,817 


Per 
cent. 


19.2 
17.2 
16.6 
17.8 
20.9 
20.4 
18.0 
18.5 
18.1 
25.4 
26.7 
24.4 


20.3 
20.4 


Total 
obser- 
vations. 


8,928 
8,136 
8,928 
8,544 
8,928 
8,640 
8,928 
8, 736 
8,616 
8,928 
8,640 
8,832 


104, 784 
60,936 
43,848 
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WINDS   OF    MAXIMUM    AND    MINIMUM     FRKQUKNCV    IN    THK    DIFFERENT 
MONTILS   OF   THK    VEAK. 

Id  tilt'  followiiif^  siiiimiai-v  will  Ix'  seen  the  riiaxiiiiuni  and  iiiininium 
trtMjiMMuv  or  repetition  of  th(>  winds  in  the  ditlVrcnt  niontlis  of  the 
yrar.  as  shown  hy  a  simple  j^laiice  at  TaMc  LXXX: 


Mi>nth. 

Frequency. 

Month. 

Frequency. 

Maximum. 

Minimum. 

Maximum. 

Minimum. 

N. 
K. 
E. 
K. 

.KW. 

sw. 

s 

NNW. 

NW. 
NNW. 

NW. 
NNW. 

July 

SW. 

sw. 
sw. 
sw. 

N. 
N. 

NNW. 

Kcbriiury 

AUffUKt 

NNW 

March 

NNW. 

.Vpril 

(H'tOlHT 

NW. 

Miiv 

."nSK 

SSE.  and  S. 

So  that  the  prevailini:'  wind  in  Manila  is  from  the  southwest  from 
May  untiK  )etol)er;  tiiat  is  to  .say,  for  al>out  si.x  months.  From  Novem- 
ber to  flanuary  north  winds  piwail.  and  diirintr  th(»  other  three  months, 
FehruaiT,  March,  and  April,  the  easterly  winds  prevail.  The  same 
fre(|ueney  of  the  north  and  northwest  winds  oi-eurs  in  Fel)riiarv  and 
Oetohei".  and  that  of  the  south  and  south -southeast  winds  in  the  months 
of  Noveml)er.  Decemher.  and  .January. 

'ral)le  LXXX  shows  the  months  in  which  th(^  north  wind  has  the 
greatest  |)er  cent  and  those  in  which  the  noith-nortiiea>t  and  north- 
east winds  prevail  mostly  aftei'  that,  and  also  the  months  in  which  the 
east  winds  are  most  pn>valent,  aftt>r  the  maximum  freipiencv  of  the 
east-southeast  and  southeast,  if  we  leave  out  the  month  of  February, 
which  gives  the  northeast  wind  a  larger  per  cent  than  that  from  the 
southeast.  Accordingly  it  can  be  said  that  in  the  months  of  January, 
February,  and  April  the  east  and  southeast  winds  prevail,  both  inclu- 
sive. 

As  to  the  months  in  wliich  the  soutliwest  winds  pi-evail,  it  is  to  be 
seen  that  May  and  October  are  not  Ixdow  the  maximum  frecjuency  of 
east  and  nortli-north«'ast  winds,  from  which  it  appears  that  May  is  the 
month  of  the  veei'ing  of  the  winds  from  east  to  those  of  southwest, 
and  that  October  is  the  month  wherein  they  change  from  southwest 
to  tho.se  of  the  noi'th. 


MOXTHI.V    MKDIl'M    OR    KESn.TANT    DIRECTION. 

Applying  Lambert's  comj)let«^  forn>  and  substituting  each  of  the  16 
directions  instead  of  tiie  corresponding  pel' cent  the  table  giv«'s  us,  we 
will  have  found  the  medium  or  resultant  directions  for  each  of  the 
twelve  months  in  the  yeai',  as  follows: 


Month. 

Resultant. 

Month. 

Resultant. 

N.^l°07'  E. 
N.h;{°  13'  E. 

S  H-l°  IN'  E 

.lulv 

S.  34°  2S'  W. 

Foliniary 

March 

August 

Si'ptember 

S.-«0°4M'  W. 
S.39°4r  W. 

April 

s  t'>3°  :n'  E. 

0(t<ilx-r 

S.  75°  3-J'  E. 

Mav 

S.  lf.°  6.V  E. 
S.0°  ll'E. 

N.'27°4.V  E. 

N.24°  13'  E. 
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II.— ANNUAL  AND  SEMIANNUAL  REGIME  OF  THE  WINDS  OF  MANILA 
ANNUAL   FREQUENCY    OF   THE    WIXD.S   IN    MANILA. 

From  the  aniuiul  .suiii.s  or  totals  and  the  corresponding  percentage 
which  we  have  gi\'en  in  Table  LXXX  the  annual  regime  of  the  winds 
can  l)e  deduced,  which  is  herewith  graphically  represented  in  the 
drawing  or  figure  (1). 

These  facts  show  that  the  most  prevailing  winds  during  the  year  are 
those  from  the  southwest,  followed  by  those  from  the  east.  The  fre- 
quency or  prevalence  of  those  from  the  other  directions  diminish  in 
the  following  order:  West  southwest,  north,  northeast,  north  north- 
east, east  southeast,  southeast,  south  southwest,  west,  east  northeast, 
south,  south  southeast,  west  northwest,  northwest,  and  north  northwest. 

PREVALENCE    OF    THE    WINDS    IN    MANILA    DURING    THE    TWO    SEASONS 
NOVEMBER    TO   MAY    AND   JUNE    TO    OCTOBER. 

We  have  divided  the  jear  into  two  periods,  from  November  to  May 
and  from  June  to  October,  and  we  have  added  to  Table  LXXX  the 
corresponding  facts  which  have  helped  us  to  ^ive  in  the  two  following 
drawings,  '2  A  and  3  A,  the  annual  regime  of  the  winds  in  Manila. 
During  the  period  from  June  to  October  those  from  the  southwest  are 
most  prevalent,  those  from  the  east  and  north  having  the  maximum 
prevalence  in  the  other  period. 

Annual  medium  or  resultant  direction 8.  58°  42'  E. 

Medium  semiannual  direction — 

June  to  October S.  32°  41MV. 

November  to  May N.  70°  30'  E. 

ARE    THE    PARTICULAR    WINDS    OF    THE    PHILIPPINE    ISLANDS    MONSOONS 
IN    THE    PROPER    SENSE    OF    THE    AVORD  ^ 

This  is  a  question  which  naturally  suggests  itself  to  us  after  treat- 
ing of  the  monthly  prevalence  and  annual  and  semiannual  regimes  of 
the  winds  in  the  Philippines.  As  Father  Algue  has  treated  this  sub- 
ject in  a  masterly  manner  in  Chapter  IV  of  the  second  volume,  page 
179,  of  the  work  Philippino  Cyclones,  we  will  simply  quote  his  ideas, 
proving  them  as  we  pass  with  certain  more  recent  facts  which  we 
gathered  in  our  meteorological  researches  of  181>7.  Yet,  to  a  great 
degree,  we  will  have  to  take  for  granted  the  meaning  of  normal,  gen- 
eral, and  particular  winds. 

WHAT   IS   UNDERSTOOD   BY  NORMAL,  GENERAL,  AND    PARTICULAR  WINDS. 

According  to  Father  Algue,  there  are  certain  winds  which  can  be 
called  or  termed  general,  or  eastern  or  tropical  winds;  those  depend- 
ent on  the  difference  of  tempertiture  between  the  polar  and  equatorial 
regions;  others,  particular  or  local  winds,  dependent  on  certain  thermic 
conditions  between  the  continent  and  the  seas  or  between  the  islands 
and  contiguous  seas.  If  the  ditierences  exist  for  a  long  period  of 
time  they  are  termed  or  called  monsoons.  If  the  differences  obey  the 
daily  thermic  changes  they  are  called  breezes  from  the  sea  or  })reezes 
from  the  mountains;  that  is  to  sa} ,  there  is  no  essential  difference 


ANNMAI,   1-K<»<;RKSSH>\  of  THK  winds  at   MANILA. 
.S  mm.  =  K. 


ts 
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between  breeze?*  and  monsoons,  since  l»otli  winds  are  essentially 
(IrjM'ndciit  on  the  <_n'()(.Ta|)liic!il.  «^»'od('tii'al.  and.  to  a  (•••rtain  extent. 
the  tojiotrrapliical  distanct's  of  tlje  rej^iuns,  and  only  ditl'er  in  tlie  dura- 
tion of  their  period,  or  whether  eomin,;  fron)  a  greater  or  lesser  dis- 
tance. From  what  precedes,  it  foUows  that  the  essential  ditference 
between  general  (tr  tropical  winds  and  monsoons  lies  in  the  fact  that 
the  general  winds  depend  on  the  normal  changes  of  temperature  cor- 
responding to  the  hititude.  while  the  monsoons  d(q)en(l.  not  on  th«' 
normal  clianges  of  teniperatui'e  in  themselves.  I)ut  on  the  changes  of 
these  and  (»n  other  parti*  idar  caiix-s  more  or  less  independt'nt  of  the 
latitude,  such  as  elevations  and  depressions  of  ground,  hirge  or  small 
continents  and  seas,  or  extensive  sea,  etc.  It  can  well  happen  that  in 
determined  circumstances  general  winds  and  monsoons  may  i-ontriluite 
to  give  to  the  winds  the  same  course,  or  can  modify  thems(dves  to 
di^rent  results  (resultantes). 

The  winds  from  north  and  east,  prevailing  in  the  lMiilii)|>ines  certain 
months  in  the  year,  can  otdy  he  improj^erly  termed  monsoons  from  the 
northeast. 

Nowthat  these  preliminaries  are  laid  down,  it  is  known  that.  acc<»rd- 
ingto  the  theoiy  of  atmospheric  circulation,  the  noiinal  and  genenil<»r 
tropical  winds  would  he  all  the  year  round  from  the  north,  hy  reason  of 
the  rotiition  lyf  the  earth  from  the  northeast,  in  the  zones  and  seas  com- 
prised in  our  archipelago,  antl,  in  general,  in  all  the  seas  and  inter- 
tropical countries  in  the  Northein  Hemisphere.'  Nevertheless,  it  dot's 
not  so  hai)pen  in  the  archipelago  and  adjacent  seas,  thus  pointing  out 
the  existenc«>  here  of  some  i)articular  cause  whi<h  modifies  or  <-hanges 
itiJ  normal  direction.  For  examide.  taking  the  me(lium  change  of  the 
atmosphere  in  the  archipelago,  the  change  ohser\ed  in  Manila,  situ- 
ated in  the  intervening  latitude,  the  highest  degree  of  Manila,  intluding 
the  Bataens  Islands,  it  is  to  l>e  ohseived  hy  the  |)receding  paragraph 
that  the  maxinuun  fretjuency  ix-rtains  to  the  north  and  northeast 
winds,  the  most  prevalent  being  those  from  east  to  southeast. 

This  granted,  the  winds  being  from  the  northeiust  normal  or  tropi- 
cal, they  could  not  be  properly  called  juonsoons  counngfrom  the  iKtrth- 
east.  In  the  m«tntlis  of  Novem)>er  to  March  the  thermic  conditions 
are  so  chang«'al»le  in  the  archijx'lago  and  the  immense  .Vsiatic  ( 'onti- 
nent,  the  inland  of  whi<h  is  \ery  cold,  that  there  exist  certain  currents 
from  north  t(t  south,  leaning  moi'e  to  the  east,  so  to  sj)eak.  hy  the  rota- 
tion of  the  earth  currents  which  reenforce  the  noiinal  <urrentsin  tlw 
same  directi()n  as  that  of  the  tropical  winds,  making  the  northeasters 
very  hard  in  those  months,  as  they  are  felt  on  the  high  seas  and  on  the 
eastern  coast  of  the  island.  iSolely  on  this  ground  <ould  the  currents 
or  tropical  winds  from  northeast  be  called  monsoons.' 

We  will  not  pay  nuich  attention  to  the  winds  com])rised  between  east 
and  southeast,  which  aie  the  prevailing  ones  in  Manila  during  Febru- 
ary, Maich.  and  Ai)rii.  partly  l)ecause  the  authors  who  admit  (»f  the 
presence  of  monsoon^  ui  the  IMiilippines  at  times  oidy  mention  the 
monsoons  from  noi'theast  and  from  southwest,  partly  ln-cause  in  othei' 
places  in  the  archipelago  they  do  not  go  clo.se  to  the  .second  (piadrant. 
as  they  do  in  Manila,  hut  are  more  or  less  i-omprised  in  those  from 
northeast  in  March  and  April,  as  cari  l>e  gathen'd  from  the  ob.serva- 

'See  The  Winds  of  the  Globe,  by  Cjittiii,  p.  ♦)»>5. 

'See  the  excellent  work,  Memoirs  on  the  Winds  and  Monsoons  of  the  Arabian  Sea 
and  North  Indian  Ocean,  Ijy  I>alla.<.     Calcutta,  1887.     Page  2^*. 
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tions  at  Albay,  Aparri,  and  Iloilo.  which  wo  will  mention  hereafter,  and 
in  part  because  this  iiicliiuition.  more  or  li'ss  marked,  toward  the  east, 
east-southeast  or  southeast  miiiht  be  due  to  the  prevailing  normal  or 
tropical  winds  of  the  Southern  Hemisphere  coming  in  contact  with  the 
wind  currents  of  the  Northern  Hemisphere,  which  become  w^eakened 
as  the  temperature  of  the  Asiatic  Continent  increases  and  the  conti- 
nents of  Borneo  and  Australia  become  colder. 

The  southwest  winds  prevailing  in  the  Philippines  in  the  months  of 
June  to  September  are  not  monsoons  in  the  real  sense  of  the  term.  It 
is  difficult  to  determine  whether  the  winds  from  the  southwest,  which 
we  have  seen  prevail  in  the  mouths  of  June  to  September,  should  prop- 
erly be  called  monsoons.  This  is  a  delicate  subject,  especially  when 
both  ancient  and  modern  writers  assert  that  there  exists  in  the  Philip- 
pines and  south  of  the  China  Sea  the  monsoon  from  the  southwest.  For 
this  reason  we  shall  reply  with  the  least  apprehension,  basing  our  reply 
on  veritied  facts,  and  giving  the  results  of  our  investigations  onh'^  that 
credit  which  they  themselves  deserve  and  bear  out,  as  in  the  case  of 
any  other  physical  theme. 

The  question  can  be  framed  on  the  following  form :  Are  the  south- 
west winds  which  prevail  in  the  archipelago  and  in  the  China  Sea 
(partly  tropical)  during  certain  periods  of  the  year,  in  the  scientific 
sense  of  the  word,  monsoons!-  In  our  humble  way  of  thinking  they 
are  not  monsoons  in  the  proper  sense  of  the  word,  but  currents  due 
to  corresponding  cyclonic  vortices,  or  due  to  abnormal  changes  in  the 
atmosphere. 

The  frequency  and  force  of  such  currents  being  a  fact,  it  might  lead 
to  the  existence  of  a  cyclonic  vortex  or  some  atmospheric  disturbance, 
and  consequently  the  question  is  not  a  matter  of  name,  but  something 
more  important,  in  order  that  w"e  may  try  to  prove  our  assertion  with 
due  ease. 

The  writers  who  in  some  way  or  another  have  dwelt  on  this  ques- 
tion suppose  that  the  l^eginning  of  the  southwest  monsoon  is  some- 
time in  the  month  of  Mav,  so  that  according  to  their  views,  said 
monsoon  prevails  in  the  month  of  June.  The  constant  and  attentive 
experience  of  many  years  shows  that  this  is  not  the  case  in  Manila  and 
near-by  seas.  In  order  to  prove  this  it  will  only  be  necessary  to  cite 
several  meteorological  paragraphs  of  observations  corresponding  to 
the  month  of  June  for  several  years  back. 

We  read  in  the  review  of  June,  1890: 

What  is  strange  is  the  prevaiUng  winds  from  the  second  quadrant  in  the  period 
(according  to  the  opinion  of  some)  of  that  of  the  southwest  monsoon.  Bearing  in 
mind  the  observations  alcove  set  forth,  it  is  an  argument  of  great  importance  in 
meteorology  in  general  which  ought  not  to  be  passed  by  without  treating  of  the 
atmospheric  currents. 

The  review  of  the  month  of  June,  1892,  says: 

Though  in  the  sea.son  of  the  monsoon  of  the  southwest,  the  currents  of  the  second 
quadrant  prevail  in  the  month  of  June,  not  only  with  respect  to  the  lower  but  to  the 
higher  winds.  This  wa*<  fully  explained  ))y  the  observation  of  the  two  principal 
atmospheric  disturbances  taking  place  in  Luzon,  which  had  their  center  of  minimum 
pressure  toward  the  Indian  Ocean.  When  the  disturbing  center,  during  the  first 
squall,  was  in  the  north  of  Luzon  the  winds  of  the  third  quadrant  became  general. 

The  meteorological  review  of  the  month  of  June,  1893,  begins  this 
way: 

The  meteorological  state  or  nature  of  the  month  of  June  proves  once  more  that  the 
change  of  the  monsoon  does  not  take  place  in  this  archijHilago  with  the  almost  mathe- 
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mati<-al  prt'cisiun  told  u.<  l>y  iiisiny  wriU'i>.  In  fact,  aftrr  the  (lepr«'«Hi<»iif  which 
cn>s«ic<l  tliis  i.«lan<l  in  tlu-  uiuiith  nf  March,  the  currentH  from  the  He«-ou<l  ami  third 
(|iia<lrant  prevailed  with  as  nnich  n'^nlarity  as  if  we  were  in  tl»e  month  of  April. 

'Vhv  ri'view  of  .Juim'.  l.s!»4.  xayti: 

From  the  ntudy  of  the  directions  of  tin*  Hunerficial  currents  and  inferior  or  lower 
cIcnidM  we  tiiid  an  im|M>rtaiit  result;  that  is,  tnat  in  the  nionth  of  June  the  currents 
from  the  tliird  fjuadrant  ori^'inate  or  take  place  more  in  the  abnormal  conditionn  of 
tlie  atmosphere  than  in  tin-  normal.  We  will  confine  ourselves  to  the  month  of 
June  in  tlu-  years  ISVK),  IS'.H,  lSi»L>,  lSi»:i,and  1X94.  The  month  of  June,  1S9<),  wa.<  a 
month  of  little  atmospheric  agitation,  so  that  the  extent  of  the  minimum  of  the 
month  did  not  jjto  below  75">.  17  mm.;  nevertheless,  through  influences  of  distant 
depressions,  the  barometer  wa.s  low  durinji;  the  first  days  of  the  month — that  is  to  say, 
from  the  2<1  to  the  5th,  from  the  i:ith  to  the  loth,' and  from  the  22d  to  the  25tfi. 
Then-  -were  the  only  days  in  which  the  winds  of  the  third  (juiidrant  jirevailed. 
During  the  rest  of  the  days  not  only  the  direction  of  the  clouds  but  that  of  the  winda 
was  from  the  .second  (juadrant. 

Just  the  opposite  wits  the  month  of  Juno,  ISIU,  being  full  of  atmospheric  agitation 
or  changes — not  intense  or  great  agitation,  nor  did  the  barometer  go  l>eIow  755  mm., 
but  jxi-i-sistent  to  such  a  degree  as  to  cause  the  barometer  tu  drop  from  the  (3th  to  the 
17th  and  from  the  2(»th  to  the  last  of  the  month.  The  winds  of  the  third  muulrant 
prevaile<l  during  all  these  days,  Lambert's  formula  giving  us  the  resultant  direction 
of  winds  southwest,  and  the  prevailing  direction  of  the  clouds  we.st-southwest. 
During  the  tith,  10th,  12th  of  June,  1892,  the  winds  blew  from  the  thinl  «juadrant  on 
days  of  atmospheric  disturbances,  the  barometer  reaching  752.91  nmi.  We  do  not 
mean  to  say  by  this  that  in  cas*'  of  atmospheric  disturliances  the  southwest  winds 
alone  blow;  it  is  understood  that  if  the  cyclonic  center  forms  near  the  .south  of 
Manila,  or  cros^  the  southerly  region  <»f  the  archipelago,  it  must  follow  that  the 
winds  prevailing  in  .Manila  are  those  from  the  first  and  s^-cond  <juadrants.  This  hap- 
j)ened  exactly  in  the  month  of  June,  1S92  ami  1S9.S,  when  the  resultant  of  Ixith  the 
currents  and  lower  clouds  were  from  the  lirst  quadrant,  on  account  of  small  cyclones 
in  the  Tolo  Sea  and  the  China  Sea. 

As  to  the  present  month  of  June,  the  currents  from  the  third  quadrant  prevailed; 
that  is  to  say,  a  cyclonic  center  was  lx'ingdeveloj)eil  to  the  north-northwe.st  of  Manila, 
and  another  ran  by  the  Pacific,  as  will  be  seen  later  on  in  treating  of  atmospheric 
disturbances.  The  facts  above  mentioned  not  only  contirm  what  wits  said  m  the 
review  of  June,  1892,  ami  more  .so  that  of  189.S,  but  also  give  us  gmund  to  susin-ct 
whether  they  are  a  basis  for  us  to  properly  count  or  embody  the  month  of  June 
among  those  months  where  the  monsoon  from  the  southwest  prevails. 

In  the  review  of  June,  18U7,  we  said: 

If  in  the  table  of  "extreme  ecpiivalents "  of  this'bulletin  we  give  attention  to  the 
nu-dium  which  results  for  the  relative  prevalence  of  the  win«ls,  we  shall  ."ee  that  the 
major  medium  corresponds  to  the  winds  from  the  third  (juadrant.  If  we  examine 
sei<arat«'ly  each  decade,  we  will  find  that,  in  the  first,  two  from  the  east  prevail,  gen- 
erally of  the  second  (piadrant,  and  that  only  in  the  third  decade  tho.st'  of  the  .south- 
west or  third  quadrant  prevail,  due  to  various  dej>ressions  running  along  the  north 
quadrants.  If  on  the  4th,  5th,  Hth,  and  12th  of  the  month  the  winds  of  the  tliird 
quadrant  blew,  it  is  to  l>e  note<l  that  they  coincided  in  the  path  of  two  dei»re.-v<i<ins 
which  in  those  days  ran  through  high  parallels,  as  can  Ije  .seen  on  the  daily  maps  at 
the  observatory  of  Tokio,  and  blowing  only  a  certain  hour,  being  the  breeze  (brisa) 
which  blows  here  in  Manila  and  from  the  third  <|uadrant. 

This  is  am)ther  jiroof  of  an  idea  several  times  given  in  our  bulletins;  that  is  to  fwy, 
that  at  lea.st  not  in  the  month  of  June  <l(x-s  the  monsoon  from  the  southwest,  in  the 
corre<'t  .sense  of  the  word,  jtrevail.  If  at  any  time  the  wind  of  this  name  prevails  in 
tlie.s«'  i»arts  it  is  not  the  real  mons^Mjn,  but  something  similar,  due  to  the  atmospheri<' 
•  listurfiances,  more  or  less  near,  that  develop  or  cross  the  north  quailrants. 

Ill  view  of  t\\\s  lai«r<'  iimoiint  of  te.stiniony.  foiuule(l  on  fact  and  well 
.studied  and  understood,  tlicre  seeni.s  to  be  little  room  to  iloiil)t  that  the 
wind.sthat  hlow  in  tin-  lMiilii)|)ine  Arehipehi^'^o  in  June  are  not  the  real 
nion.soon,  but  are  due  to  atnio.splieric  disturbances.  From  what  we 
have  said  we  ean  only  conchide  that  the  southwest  monsoon  in  the 
Philippines  is  reUirded  and  does  not  prevail  in  the  month  of  .June, 
)>ecaiise  of  the  prevalence,  even  in  that  month,  of  the  tropical  winds  of 
the  southeast. 
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From  tne  tables  of  meteorolog-ical  extreme  equivalents  published  b}' 
the  observatory  in  their  inotithly  bulletins  of  the  aforesaid  month 
from  IS'.K)  to  1898  (omittino-  the  winds  from  west,  west-southwest,  and 
southwest  south-southwest)  during  those  days  when  the  archipelago 
was  evidently  under  the  influence  of  some  cj^clonic  vortex,  it  will  be 
easj^  to  calculate  the  prmailing  currents  of  air  in  normal  weather. 
Note  that  the  breeze  (brisa)  or  southwest  winds  is  still  included,  being 
from  that  quarter  in  Manila. 

The  results  of  the  above-mentioned  study  of  comparisons  we  pub- 
lish in  the  following  table,  in  which  the  sum  totals  of  the  prevailing 
wdnds  and  calms  vary  ])y  reason  of  the  omission  of  certain  winds. 

Prevailing  ivhids  iti  Manila  during  the  inonth  of  July. 
[The  cyclonic  winds  of  the  third  quadrant  are  eliminated.] 


Year. 

N. 
NNW. 

NW. 

WNW. 

SW. 

ssw. 

W. 

wsw. 

S. 
SSE. 

SE. 
ESE. 

E. 
ENE. 

NE. 

NNE. 

Calms. 

1890 

1.7 
1.0 
1.4 
2.0 
1.3 
0.8 
1.5 
0.8 
0.5 

1.5 
1.1 
0.() 
1.5 
1.4 
0.6 
1.9 
0.7 
0.7 

0.9 
0.6 
0.7 
1.0 
0.7 
0.8 
0.8 
1.3 
0.8 

0.3 
0.4 
0.5 
1.3 
1.3 
1.1 
1.0 
1.3 
1.0 

1.6 
4.4 
3.1 
1.5 
2.5 
1.8 
2.5 
1.9 
1.6 

0.9 
1.4 
1.6 
1.5 
1.2 
0.9 
2.7 
2.6 
2.5 

1.5 
1.1 
3.1 
2.2 
1.4 
0.9 
1.1 
1.8 
2.1 

1.3 
0.5 
1.7 
3.2 
2.2 
1.7 
1.8 
1.8 
0.7 

3.7 

1891             

3.9 

1892 

2.3 

1893 

1.9 

1894              

4.2 

1895 

6.3 

1896 

3.3 

1897             

6  3 

1898 

9.8 

Total  . .        

11.0 
1.2 

10.0 
1.1 

7.6 
0.8 

8.2 
0.9 

20.9 
2.3 

15.3 
1.7 

14.1 
1.6 

14.9 
1.7 

41  7 

4.6 

From  the  medium  equivalents  of  the  foregoing  table  it  can  be  seen 
that  tile  prevailing  winds  in  Manila  in  normal  weather  are  of  the  sec- 
ond quadrant  or  tropical  w^inds  of  the  Southern  Hemisphere. 

Accordingly,  the  southwest  winds  of  July  are  not,  scientifically 
speaking,  monsoons.^  A  like  study  could  be  made  from  the  meteoro- 
logical data  of  the  months  of  August  and  September  giving  identical 
results.  The  prior  argument  acquires  still  more  force  when  we  con- 
sider that  from  time  immemorial  the  tribe  of  Indians  found  in  the  west- 


^  Remember  what  we  said  in  the  affirmative  as  to  the  foregoing  in  the  Meteorolog- 
ical Review  of  the  month  of  July,  1897. 

In  the  observations  made  in  the  present  month  of  July  we  find  a  very  convincing 
proof  of  the  opinion  we  have  so  often  given  in  our  publications,  that  the  southwest 
winds  in  the  months  of  July,  August,  and  September  in  the  Philippines  are  not  real 
monsoons,  inasmuch  as  they  only  predominate  when  we  feel  some  atmospheric 
depressions  that  run  along  the  northern  quadrant.  Look  at  the  table  of  equivalent 
extremes  and  it  will  be  seen  at  a  glance  that  during  the  whole  month  the  pre- 
vailing winds  were  from  the  third  quarter  from  the  1st  to  the  5th,  the  17th  to  the 
18th,  and  from  the  23d  to  the  last  of  the  month;  yet  from  the  1st  to  the  5th  there 
existed  in  the  archipelago  a  depression  from  the  month  liefore,  drifting  northerly; 
and  from  the  23d  to  the  last  of  the  month  it  will  l)e  seen,  from  what  we  shall  say 
later,  that  we  were  under  the  influences  of  depressions,  also  drifting  along  the  north- 
ern quadrant;  and,  lastly,  during  the  17th  and  18th  of  the  month  there  was  in  high 
parallels  in  Japan  a  center  of  low  pressure,  the  extreme  of  whicli  almost  reached 
to  the  extreme  northern  point  of  the  island  of  Formosa,  as  can  be  seen  from  the 
daily  maps  published  by  the  central  observatory  of  Tokyo.  We  have  to  confess  that, 
after  having  suspected  the  existence  of  this  cyclonic  center  merely  by  observing  that 
the  winds  of  the  third  quadrant  continued  to  blow  in  Manila  outside  the  accustomed 
hours,  we  felt  a  real  satisfaction  in  finding  our  suspicions  fully  confirmed  by  refer- 
ence to  the  tables  referred  to.  During  the  rest  of  the  month  the  southwest  winds 
have  blown  on  certain  few  occasions,  and  only  at  the  time  of  the  brisa,  which  here 
in  Manila  blows  from  that  quarter. 
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('III  |)iiits  of  Luzon  took  udvaiitiiLic  of  the  inoiitli  of  Aujrnst  to  .set  sail 
with  (licir  l)oiits  to  vaiioiis  soiitlicni  j)oiiits.  as  tlic  "jtn-vail  wind"  (as 
tlu'V  usi'd  to  call  it  in  tlicir  tonuiic)  was  the  small  monsoon  or  winds 
from  the  tirst  (|iiadiant  and  soiin'timcs  of  the  second,  that  is  to  say. 
easterly  winds.  Heeaust'  it  is  true  that  durint^-  the  month  <d'  Au<:ust 
the  atmospheric  depressions  are  h-ss.  and  tiie  winds  from  tiie  third 
quadrant  are  less  prevalent,  which,  if  they  had  heen  real  monsoons 
fi-om  the  China  sous.  wouUI  not  hav*' j;iven  rise  to  such  persistent  i>opu- 
lai-  heli.'f. 

What  we  have  said  is  suflieient  to  contirm  our  position,  all  the  more 
so  because,  accordinj;  to  the  opinion  of  those  who  have  dealt  with 
monsoons,  it  is  duriiii,^  tiu'  month  of  rluly  that  tln-y  ai-e  riiost  encoun- 
tered in  the  whole  zone  of  our  archipelago. 

If  the  winds  of  the  thii'd  (piadrant  in  th«'  Philippines  and  the  (  hina 
Sea  were  real  monsoons.'  that  is  to  say,  a  wind  comint{  at  I'eu-idar 
times  and  i'e*jular  in  force,  caused  by  a  ijeneral  unhalancin*;"  of  the 
atmosphere,  hut  distinct  from  that  which  oiiyfinates  the  troj)ical  winds, 
then^  IS  no  reason  that  there  should  be  any  difiiculty  in  exj)lainine-  why 
they  ])re\ail  in  such  a  small  area,  as  in  the  lower  ])ait  of  the  China 
Sea  and  in  tiie  arciiipelau'o. 

In  neither  the  western  Carolinas,  for  e.xample.  nor  in  the  islands  of 
liatanes,  nor  on  the  coast  of  China,  nor  in  the  canals  of  Hachi  and 
Balintanii",  from  the  j)arallel  I'o  and  other  localities  and  contiiiuous 
seas  that  are  in  sinnlai'  physical  conditions  to  our  archipela^n*.  do  the 
wiiuls  of  the  third  (piadrant  ])revail.  but  only  ('asti-rly  winds.-  Nor 
shoidcl  it  be  said  that  the  southwest  monsoon  in  the  Phili])pines  and 
the  China  Sea  is  the  cause  of  the  real  monsoon  of  the  Indian  Ocean, 
because,  were  this  so,  the  real  monsoon  should  j)revail  in  the  lands 
and  seas  lyino-  between,  but  neither  in  the  westerly  ones  north  of 
Borneo  and  continuous  seas  nor  in  Sumatra  do  the  w  inds  of  the  third 
(juarter  pn'\ail.  but  those  from  the  south,  or  tiopical  winds. 

As  in  <i-o()d  lo<iic  it  ran  not  be  admitted  that  the  winds  of  the  third 
([uadrant.  which  ])i('vail  in  the  rhili])pines  in  the  months  of  ,)uly, 
August,  and  Sejitember,  are  monsoons  in  the  correct  sense  of  the  term, 
but  an'  winds  of  depression,  to  what  frecjuent  atmospheric  chanjj^es 
and  disturbances  must  our  archipcdati-o  be  exposed  south  of  the  China 
Sea  that  such  winds  should  prevail  durinij  so  many  months^  From  a 
careful  study  of  the  trajectories  (or  planes)  of  real  Philippine  cyclones 
in  the  m(»nths  of  duly.  Au*fust.  and  Se|)t<'mber  we  can  say:  First, 
that  when  their  xoitices  enter  into  th«'  archiuelaiio  they  occu'pv  at  least 
the  ])ai'allel  12  N.;  and  the  influence  of  tlie  cy»done  at  rcLiular  dis- 
tances from  its  enterine^  the  archipela*.n'  until  its  (lisai)pearance  in  the 
continent  keeps  iri  commotion  for  several  days  all  points  south  of  the 
China  Sea  and  th(»  ^.jreater  portion  of  th(>  archipelai^^o,  drawing;  toward 
it  the  currents  from  the  third  (|uadrant. 

Second.  'J'he  following;-  is  worthy  of  not**:  Durinef  the  months  of 
Jidy,  Auo^ust.  and  Sepleiid»er  many  of  the  cyclones  whirl  around  to 
the  east  of  the  Straits  of  Baschi  and  Balijicjitan.  or  of  tlu'  island  of 
Formo.sa.  as  well  as  to  the  west  of  the  Batanes  Islands,  or  the  Formosa 


'The  word  monsoon  (manz/jn)  comes  from  mnnrim;  Arabic,  which  means  "scas<in" 

or  part  of  the  year. 

-Tilt;  Wiiidd  of  (jloljf,  by  Coffin;  Discu.«.«i<jii  ami  Aiialy.>-i.-^  nt   Wiinls,  liy  Wyckoff, 
p.  735. 
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Strait,  whence  they  exert  their  influence  on  the  whole  of  the  archipel- 
ago and  the  south  of  the  China  Sea  often  for  many  days,  being  often 
slow  in  their  returning  course.  We  know  of  cases  where  it  has  takfen 
the  vortex  of  the  cyclone  five  days  to  revolve  or  recurve.  On  the 
other  hand,  when  the  cyclones  foUoAv  tracts  much  inclined  to  the  north, 
after  they  have  returned  they  exert  their  influence  in  the  lower  lati- 
tudes again  for  many  successive  days,  so  that  it  results  not  infrequently 
that  the  influence  of  a  single  tA'phoon  is  felt  for  the  space  of  twelve, 
fourteen,  or  more  days. 

If  we  further  allege  that  oftentimes  these  cyclones  follow  each 
other  closely,  four  or  live  days  apart,  during  the  months  of  Juh% 
August,  and  September,  it  can  be  possible  that  the  southwesters  pre- 
vail for  man}'  days  in  those  localities. 

Besides,  it  often  happens,  and  singularly,  too,  that  in  the  months  of 
June  and  July  there  develop  in  the  northwest,  north,  and  north-north- 
east of  Luzon  centers  of  minimum  pressure  so  slowlv  that  they 
appear  to  remain  stationary  for  many  days,  followed,  as  is  natural,  by 
continuous  currents  and  showers  of  rain  from  the  third  quadrants, 
known  ])y  the  native-born  residents  as  ''collas,"  which  we  will  have 
occasion  to  describe  in  Chapter  VIII. 

We  will  close  this  proof  with  a  further  suggestion.  Our  experi- 
ence teaches  us  that  in  Manila  (and  the  same  happens,  no  doubt,  in  the 
China  Sea)  the  winds  of  the  third  quadrants  are  so  ahead  of  time  on 
the  approach  of  a  cyclonic  vortex  to  the  east  of  Luzon,  in  the  Pacific, 
that  not  only  there  is  a  complete  convergence,  but  also  it  is  not  rare  to 
have  the  southwest  winds  prevail  when  the  vortex  is  directly  east  of 
the  observer. 

On  the  other  hand,  it  is  a  fact  that  the  advance  of  the  southwesters 
in  Manila  is  greater  when  the  angle  formed  by  the  trajector}^  and 
parallel  are  greater,  measuring  the  angle  from  east  to  west,  on  the 
north.  This  angle  increases  in  April,  May,  June,  July,  and  August, 
and  consequently  during  these  months  with  more  frequency  and  prev- 
alence the  southwestei's  advance.  This  being  so,  what  is  the  cause  of 
such  peculiar  phenomenal  We  judge  it  is  nothing  more  than  the 
tropical  winds  from  the  southeast,  which  are  the  normal  winds  of 
April,  jNIay,  and  Jiuie,  and  probably  those  of  July  and  August, 

In  efi'ect,  the  cyclonic  vortex  being  to  the  east  of  the  observer,  there 
ought  to  be  winds  from  the  fourth  quadrant,  though  slight;  and  even 
though  the  cyclone  is  at  a  moderate  distance  (and  this  does  not  take 
place,  as  shown  by  experience),  it  is  hard  to  admit  a  general  cause 
which  drifts  the  winds  to  the  third  quadrant,  and  this  cause  seems  to 
})e  none  else  than  the  tropical  winds  from  southeast  which  may  be 
confused  with  those  of  the  fourth  quadrant,  giving  always  results  of 
the  third  quadrant  as  o])served;  and  being  of  light  force,  readily 
explains  wh}^  they  exert  a  very  slight  influence  on  the  cyclonic  winds. 

III.— HOURLY  PREVALENCE  OF  THE  WINDS  IN  MANILA. 

HOURLY   MONTHLY   FREQUENCY. 

After  having  treated,  in  the  two  prior  paragraphs,  of  the  monthly 
and  annual  frequency  of  the  winds  in  Manila,  we  will  devote  ourselves 
here  to  the  hourly  f  recjuency,  studying,  before  all.  the  medium  hourly 
prevalence  or  frequency  in  each  month,  and  thereafter  the  medium 
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hourly  aiimial  frccjuciKy.  For  tin-  first  stop  wv  have  formuhitod  Tahlo 
LXXXI.  ill  wliicli  we  «,'^iv«\  hour  hy  hour,  the  iiuinhrr  of  times  each 
of  the  sixteen  principal  directions  of  the  wind  is  found  in  the  records 
of  this  ohservatoiy  fr(»ni  l,si»i>-ls'.»s.  Hear  in  mind  that  in  this  work 
and  some  of  th»'  former  works  we  ha\»'  omitted  some  days,  wher»'in  some 
hour  of  observation  is  l:;i'kiiii(,  as  we  llave  hereinhefore  mentioned. 

Tablk  LXXXI. — ^fenll  fmnrlif  frtqitmn/  niul  dirn-duu  oj  tlif  wind  in  Mimiln,  mcrayed 
l>ll  inuiiOm,  for'the  period  189:i-1898. 
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Tabi.k  LXXXI. — .Ueim  hoitrlt/  frequenct/  and  direction  of  the  irind  in  Manila,  averaged 
by  months,  for  the  period  1892-1898 — Continued. 


FEBRUARY— Continued. 
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T.Mii.K  LXXXI. — Menu  liDiirlii  freiinennj  niul  direction  of  tlie  niinl  in  Matiilu,  nvrraged 
by  months,  for  the  jtenod  1892-1898— Conimuvd. 
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1 
100 

1 

1 

83 

2 

NNW 

i 

91 

1 
83 

""iw" 

i 

124 

Calm. 

3 

2 

Direction. 

1p.m. 

2  p.m. 

3  p.m. 

4  p.m. 

6  p.m. 

6  p.m. 

7  p.m. 

8  p.m. 

6  p.m. 

10  p.  m. 

11p.m. 

12  p.m. 

N. 

0 

2 

4 

3 

2 

2 

1 

2 

1 

2 

1 

4 

NNE. 

2 

1 

1 

2 

2 

3 

•> 

1 

2 

3 

7 

NE. 

1 

3 

5 

4 

3 

1 

1 

2 

4 

5 

12 

ENE. 

5 

9 

12 

12 

13 

15 

16 

5 

5 

6 

1 

8 

E. 

14 

14 

16 

23 

:{4 

47 

.56 

50 

34 

22 

31 

23 

Ei<E. 

17 

13 

24 

31 

31 

42 

48 

.56 

52 

50 

47 

:i4 

SE. 

29 

39 

42 

51 

60 

39 

31 

34 

SO 

42 

35 

39 

S.'JE. 

11 

21 

26 

24 

12 

14 

13 

13 

13 

17 

8 

5 

s 

4 

11 

11 

7 

3 

5 

4 

5 

6 

6 

3 

3 

SSW. 

4 

5 

4 

4 

8 

7 

13 

6 

5 

2 

4 

4 

.sw. 

25 

15 

18 

14 

16 

13 

3 

8 

1 

2 

1 

wsw 

42 

31 

12 

12 

4 

3 

3 

1 

2 

1 

w 

31 

29 

15 

8 

3 

1 

WNW. 

16 

8 

7 

3 

\w 

1 

4 

2 

5 
3 

3 
1 

3 

2 

1 
3 

2 
2 

3 
4 

2 

NNW. 

2 

4 

Calm. 

5 

1 

3 

3 

11 

11 

14 

22 

31 

46 

60 

61 

.M.\Y. 


Direction. 

la.m. 

2  a.m. 

3  a.m. 

4  a.m. 

5  a.m. 

6a.m. 

7  a.m. 

8  a.m. 

9  a.m. 

10  a.  m. 

11a.m. 

12  m. 

N. 

21 

19 

20 

17 

17 

10 

14 

14 

■  2 

4 

1 

2 

NNE. 

18 

22 

24 

23 

11 

16 

12 

9 

/ 

3 

1 

NE. 

21 

17 

21 

20 

21 

26 

14 

15 

1 

2 

3 

4 

ENE. 

5 

10 

8 

17 

15 

11 

19 

8 

3 

4 

3 

3 

E. 

15 

17 

13 

14 

21 

16 

18 

11 

11 

6 

6 

3 

ESE. 

13 

14 

11 

10 

7 

10 

13 

16 

13 

12 

12 

6 

SE. 

18 

18 

16 

14 

10 

5 

8 

23 

11 

14 

13 

15 

.SSE. 

9 

9 

7 

7 

4 

6 

4 

6 

7 

3 

6 

8 

S. 

6 

6 

4 

2 

4 

1 

2 

7 

12 

1 

6 

6 

SSW. 

4 

2 

3 

3 

1 

1 

1 

14 

12 

8 

9 

sw. 

9 

6 

5 

2 

5 

3 

2 

12 

31 

31 

32 

34 

wsw. 

3 

7 

6 

4 

1 

2 

3 

5 

26 

41 

.52 

46 

w. 

1 

1 

5 

2 

1 

5 

29 

39 

40 

M 

WNW. 

1 

1 
4 

1 

2' 

3 

1 
3' 

3 
4 
5 

5 
8 
4 

10 
13 
2 

16 
I 

12 

NW 

2 
6 

1 
4 

6 

NNW. 

4 

3 

2 

Calm. 

69 

63 

74 

76 

97 

103 

102 

67 

27 

14 

' 

7 

r  c — VOL  4 — <»1 
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Table  LXXXI. — Mewi  hourly  frequency  and  direction  of  the  uind  in  Manila,  averaged 
by  months,  for  the  period  1892-1898 — Continued. 


MAY — Continued. 


Direction. 

1p.m. 

2  p.m. 

3  p.m. 

4  p.m. 

6  p.m. 

6  p.m. 

7  p.m. 

8  p.m. 

9  p.m. 

10  p.m. 

11  p.  m. 

12  p.m. 

N. 

4 

7 

9 

5 

6 

3 

4 

7 

11 

15 

18 

15 

NNE. 

2 

6 

4 

3 

6 

6 

4 

4 

6 

10 

14 

19 

NE. 

3 

3 

7 

16 

13 

12 

7 

8 

7 

10 

10 

12 

ENE. 

3 

3 

3 

7 

6 

14 

6 

6 

7 

4 

3 

E. 

6 

6 

8 

8 

12 

13 

12 

25 

18 

22 

11 

16 

ESE. 

9 

9 

10 

16 

8 

18 

19 

17 

22 

13 

23 

14 

SE. 

17 

18 

20 

11 

19 

17 

21 

17 

20 

25 

16 

18 

SSE. 

6 

6 

8 

13 

9 

4 

10 

12 

12 

8 

10 

9 

S. 

8 

7 

11 

9 

13 

16 

15 

18 

16 

11 

11 

7 

ssw. 

9 

12 

12 

17 

26 

19 

20 

21 

17 

9 

10 

6 

sw. 

31 

40 

44 

48 

42 

40 

37 

25 

18 

15 

8 

9 

wsw. 

57 

50 

38 

33 

23 

22 

11 

8 

6 

6 

5 

4 

w. 

42 

40 

19 

8 

8 

6 

2 

9 

1 

3 

1 

1 

WNW. 

13 

4 

11 

3 

1 

1 

2 

i 

2 

1 

3 

N\V. 

3 

4 

5 

3 

2 

1 

1 

2 

1 

3 

NNW. 

2 

1 

3 

1 

1 

2 

3 

1 

3 

3 

Calm. 

5 

2 

( 

18 

23 

32 

37 

43 

52 

59 

69 

78 

JUNE. 


Direction. 

1  a.m. 

2  a.m. 

3  a.m. 

4  a.m. 

5  a.  m. 

6  a.  m. 

7  a.m. 

8  a.m. 

9  a.m. 

10  a.m. 

11  a.  m. 

12  m. 

N. 

22 

24 

26 

19 

18 

7 

10 

10 

7 

4 

4 

2 

NNE. 

15 

15 

17 

16 

12 

21 

25 

5 

6 

3 

1 

2 

NE. 

21 

23 

21 

28 

27 

24 

24 

24 

12 

4 

ENE. 

8 

13 

7 

10 

6 

10 

12 

6 

2 

1 

3 

2 

E. 

19 

9 

14 

11 

14 

18 

20 

19 

10 

8 

9 

10 

ESE. 

13 

9 

/ 

11 

17 

8 

8 

9 

18 

19 

16 

18 

SE. 

8 

8 

11 

12 

11 

9 

11 

16 

12 

9 

14 

13 

SSE. 

8 

6 

4 

4 

4 

5 

8 

13 

7 

6 

7 

8 

s 

9 

7 

11 

9 

7 

7 

7 

11 

15 

10 

5 

4 

SSW. 

6 

15 

10 

6 

3 

4 

7 

2 

16 

12 

17 

12 

sw. 

13 

8 

9 

8 

3 

3 

4 

8 

27 

43 

28 

26 

wsw. 

3 

4 

.1 

6 

2 

2 

4 

13 

24 

39 

50 

w. 

2 

1 

1 

1 

3 

3 

1 

1 

19 

33 

36 

35 

WNW. 

1 

2 
2 

2 

1 

1 
3' 

3 
5 
4 

5 
5 
3 

10 
6 
4 

17 
7 
2 

17 

xw. 

3 
2 

1 
1 

1 
3 

5 

NNW. 

3 

4 

2 

Calm. 

.58 

63 

62 

64 

81 

87 

67 

70 

33 

14 

5 

4 

Direction. 

1p.m. 

2  p.m. 

3  p.m. 

4  p.  m. 

5  p.m. 

6  p.m. 

7  p.m. 

8  p.m. 

9  p.m. 

10  p.  m. 

11p.m. 

12  p.m. 

N. 

3 

4 

4 

S 

5 

3 

4 

4 

11 

9 

8 

10 

NNE. 

2 

3 

5 

8 

13 

7 

0 

6 

3 

/ 

4 

11 

NE. 

3 

5 

5 

8 

10 

9 

8 

8 

6 

11 

17 

21 

ENE. 

1 

7 

7 

3 

5 

11 

12 

6 

8 

13 

7 

8 

E. 

5 

8 

12 

14 

14 

22 

18 

24 

28 

24 

23 

15 

ESE. 

22 

17 

20 

12 

14 

14 

13 

8 

10 

15 

6 

9 

SE. 

15 

15 

10 

15 

21 

11 

23 

21 

18 

19 

18 

13 

SSE. 

3 

4 

17 

7 

7 

4 

7 

7 

6 

6 

8 

9 

S. 

6 

3 

6 

10 

11 

11 

13 

11 

8 

7 

9 

3 

SSW. 

10 

7 

11 

14 

13 

14 

14 

15 

9 

10 

14 

13 

SW. 

32 

35 

10 

30 

38 

31 

27 

18 

21 

15 

8 

9 

wsw. 

43 

43 

35 

44 

23 

28 

19 

15 

8 

10 

7 

6 

w. 

37 

28 

18 

11 

5 

1 

8 

4 

n 

2 

4 

3 

WNW. 

16 

13 

15 

3 

2 

2 

3 

4 

1 

1 

1 

3 

NW. 

8 

8 

/ 

9 

7 

3 

0 

1 

4 

2 

NNW. 

3 

1 

1 

2 

4 

1 

3 

4 

1 

2 

3 

Calm. 

1 

10 

/ 

13 

20 

35 

36 

56 

63 

56 

72 

74 
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Tahi.k  LXXXI. — Mean  }tmuhi freuuency  (iml  direction  of  thf  irind  in  Maiiihi,  arenujed 
by  nioutfui,  for  the  period  1892-1898 — Continued. 


JULY. 


Direction. 

1  a.m. 

2  a.m. 

8  a.m. 

4  a.m. 

5  a.m. 

6  a.m. 

7  a.m. 

8  a.m. 

9  a.m. 

10  a.  m. 

11  a.  m. 

12  md. 

X. 

16 

16 

16 

14 

11 

13 

10 

9 

3 

o 

4 

3 

XX  E. 

12 

14 

16 

15 

11 

11 

16 

14 

4 

2 

2 

XE. 

8 

14 

13 

18 

22 

14 

21 

9 

5 

2 

1 

2 

EXE. 

12 

11 

9 

9 

10 

12 

11 

8 

7 

2 

3 

E. 

8 

4 

5 

9 

18 

14 

12 

17 

15 

8 

2 

6 

E.SE. 

5 

4 

5 

8 

7 

11 

7 

15 

U 

8 

6 

8 

SE. 

12 

13 

17 

12 

10 

11 

9 

9 

16 

12 

10 

8 

S'^E. 

11 

12 

6 

11 

8 

7 

7 

8 

9 

6 

3 

s. 

6 

5 

8 

9 

■> 

7 

7 

15 

24 

15 

9 

5 

ssw. 

17 

14 

15 

10 

8 

9 

3 

12 

16 

31 

33 

24 

sw. 

20 

16 

17 

12 

12 

4 

9 

10 

17 

37 

45 

Ki 

wsw. 

9 

10 

7 

7 

9 

8 

5 

7 

20 

31 

37 

60 

w. 

5 

5 

3 

4 

3 

3 

2 

4 

17 

26 

33 

39 

wxw. 

1 

1 

3 

3 

2 

3 

2 

7 

9 

12 

11 

NW. 

5 

6 

8 

4 

3 

1 

3 

2 

10 

11 

R 

4 

XNW. 

6 

6 

5 

7 

2 

4 

1 

3 

3 

2 

2 

Calm. 

66 

67 

64 

65 

79 

85 

94 

73 

33 

13 

' 

4 

Direction. 

1p.m. 

2  p.m. 

3  p.m. 

4  p.m. 

5  p.m. 

6  p.m. 

7  p.m. 

8  p.m. 

9  p.m. 

10  p.  m. 

11  p.  m. 

12  mn. 

N. 

5 

5 

2 

3 

6 

2 

5 

6 

9 

10 

14 

9 

XXE. 

3 

5 

9 

3 

5 

5 

3 

8 

14 

13 

12 

NE. 

4 

5 

4 

2 

7 

5 

9 

11 

12 

12 

13 

EXE. 

1 

3 

6 

6 

6 

6 

11 

9 

10 

9 

8 

E. 

7 

4 

6 

6 

11 

17 

11 

11 

12 

8 

5 

7 

ESE. 

5 

5 

3 

5 

8 

6 

7 

3 

3 

4 

6 

5 

SE. 

6 

3 

6 

6 

8 

8 

14 

11 

10 

10 

12 

12 

SSE. 

3 

4 

6 

13 

9 

12 

14 

11 

15 

12 

13 

17 

S. 

5 

9 

13 

9 

10 

19 

9 

15 

12 

14 

14 

6 

ssw. 

24 

22 

22 

25 

31 

24 

25 

20 

19 

21 

15 

17 

sw. 

43 

50 

53 

59 

M 

48 

46 

30 

27 

20 

23 

21 

wsw. 

57 

51 

46 

34 

31 

31 

18 

24 

12 

11 

6 

7 

w. 

35 

28 

23 

13 

5 

3 

7 

4 

8 

6 

7 

6 

WNW. 

14 

13 

7 

7 

9 

5 

3 

3 

•) 

6 

1 

2 

NW. 

6 

3 

8 

3 

2 

1 

t 

5 

i 

2 

2 

1 

xxw. 

2 
5 

2 
10 

1 
18 

2 
22 

1 
39 

4 

51 

4 
55 

3 
54 

6 
59 

7 

Calm. 

9 

15 

67 

AUGUST. 


Direction. 

1a.m. 

2  a.m. 

3  a.m. 

4  a.m. 

5  a.m. 

6  a.m. 

7  a.m. 

8  a.m. 

9  a.m. 

10  a.  m. 

11a.m. 

12  md. 

N. 

12 

9 

12 

IS 

8 

10 

11 

5 

3 

2 

2 

1 

XXE. 

8 

10 

9 

13 

18 

9 

9 

11 

4 

4 

3 

3 

XE. 

9 

9 

13 

21 

8 

13 

13 

17 

5 

3 

1 

2 

EXE. 

8 

6 

8 

5 

12 

4 

7 

6 

4 

1 

2 

E. 

7 

8 

6 

11 

18 

20 

15 

13 

8 

9 

4 

3 

ESE. 

7 

7 

14 

9 

7 

12 

11 

12 

6 

6 

5 

6 

SE. 

4 

4 

6 

4 

4 

8 

4 

6 

11 

8 

5 

6 

SSE. 

9 

7 

6 

9 

6 

5 

5 

6 

9 

3 

3 

1 

s. 

8 

11 

12 

8 

6 

6 

6 

13 

17 

17 

8 

5 

ssw. 

21 

24 

12 

18 

16 

17 

15 

21 

17 

23 

19 

19 

sw. 

15 

14 

18 

14 

6 

11 

14 

12 

29 

39 

52 

46 

wsw. 

26 

23 

22 

17 

16 

12 

14 

l.{ 

28 

46 

44 

65 

w. 

5 

3 

4 

8 

4 

2 

5 

10 

14 

30 

30 

WNW. 

1 

7 

1 

6 

3 

1 

4 

6 

12 

12 

10 

NW. 

5 

2 

3 

3 

1 

3 

5 

8 

8 

6 

XNW. 

1 

3 

3 

4 

4 

3 

8 

6 

5 

5 

1 

Calm. 

63 

62 

60 

49 

70 

76 

HI 

57 

42 

9 

11 

6 
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Table  LXXXI. — ^fran  hoiirly  frcqiwucy  and  direction  of  the  trind  in  Manila,  averaged 
bij  monthx,'fnr  the  period  1892-1898— Cont\imei\. 

AUGUST— Continued. 


Direction. 

1p.m. 

2  p.m. 

3  p.m. 

4  p.m. 

5  p.m. 

6  p.m. 

7  p.m. 

8  p.m. 

9  p.m. 

10  p.  m. 

11  p.  m. 

12  mn. 

N. 

0 

3 

4 

4 

2 

8 

5 

3 

11 

12 

11 

IS 

NNE. 

3 

8 

3 

3 

3 

2 

2 

2 

5 

5 

2 

4 

NE. 

3 

4 

5 

8 

5 

6 

10 

7 

9 

12 

10 

ENE. 

1 
1 

1 
4 

4 
3 

1 
8 

1 
11 

4 

8 

4 

7 

2 
10 

6 

6 

E. 

1 

9 

ESE. 

3 

3 

2 

2 

3 

5 

5 

5 

8 

4 

9 

7 

SE. 

4 

3 

/ 

6 

3 

4 

9 

9 

11 

15 

8 

9 

SSE. 

4 

0 

3 

6 

5 

10 

6 

5 

8 

4 

2 

S. 

5 

4 

5 

10 

10 

6 

10 

10 

17 

12 

10 

6 

ssw. 

15 

20 

18 

21 

24 

21 

30 

28 

24 

25 

26 

29 

sw. 

52 

52 

58 

76 

63 

65 

45 

36 

24 

22 

22 

16 

wsw. 

65 

74 

67 

46 

52 

42 

35 

35 

24 

17 

17 

20 

w. 

30 

21 

14 

5 

5 

5 

5 

4 

10 

10 

7 

7 

WNW. 

10 

11 

11 

7 

<> 

5 

4 

3 

2 

2 

2 

4 

NW. 

5 

5 

6 

5 

3 

4 

1 

3 

1 

4 

5 

4 

NNW. 

8 

3 

2 

9 

3 

2 

3 

3 

4 

3 

3 

2 

'.aim. 

6 

4 

5 

9 

15 

26 

27 

40 

45 

49 

58 

56 

SEPTEMBER. 


Direction. 

1  a.m. 

2  a.m. 

3  a.m. 

4  a.m. 

5  a.  m. 

6  a.m. 

7  a.m. 

8  a.m. 

9  a.m. 

10  a.m. 

11  rt.  m. 

12  m. 

N. 

5 

7 

10 

12 

17 

12 

10 

10 

4 

3 

3 

3 

NNE. 

10 

15 

14 

9 

8 

/ 

6 

/ 

6 

2 

3 

2 

NE. 

7 

10 

11 

13 

8 

15 

7 

9 

5 

5 

1 

1 

ENE 

4 

■7 

4 

4 

9 

8 

4 

2 

E. 

9 

12 

16 

14 

13 

13 

17 

15 

5 

4 

1 

ESE. 

8 

8 

9 

9 

10 

11 

6 

11 

5 

4 

5 

SE. 

1 

5 

11 

7 

6 

9 

7 

9 

6 

7 

3 

4 

SSE. 

10 

13 

5 

9 

6 

5 

6 

10 

12 

3 

4 

6 

s 

9 

3 

10 

8 

10 

11 

12 

19 

26 

22 

16 

10 

SSW. 

18 

25 

15 

15 

11 

7 

6 

12 

24 

29 

21 

16 

sw. 

26 

21 

23 

21 

19 

21 

20 

22 

29 

35 

43 

42 

wsw. 

13 

12 

12 

11 

4 

4 

3 

9 

25 

39 

58 

70 

w. 

9 

11 

7 

5 

8 

4 

3 

3 

9 

17 

30 

31 

WNW. 

3 

4 

6 

4 

1 

1 

3 

4 

5 

12 

7 

12 

NW. 

5 

5 

1 

3 

6 

1 

3 

4 

6 

9 

7 

3 

NNW. 

2 

2 

3 

3 

3 

4 

3 

2 

6 

4 

1 

4 

Calm. 

64 

49 

54 

62 

71 

77 

89 

59 

34 

14 

6 

5 

Direction. 

1p.m. 

2  p.m. 

3  p.m. 

4  p.m. 

5  p.  m. 

6  p.m. 

7  p.m. 

8  p.m. 

9  p.m. 

10  p.m. 

11  p.  m. 

12  p.m. 

N. 

2 

3 

2 

2 

5 

2 

7 

8 

6 

9 

6 

NNE. 

3 

6 

3 

1 

3 

1 

8 

7 

8 

/ 

1 

8 

NE. 

1 

1 

3 

1 

1 

9 

4 

4 

7 

/ 

13 

18 

ENE. 

2 

1 

3 

2 

2 

2 

1 

4 

8 

7 

4 

E. 

i 

2 

4 

5 

5 

6 

5 

5 

10 

12 

10 

11 

ESE.  • 

3 

4 

1 

2 

3 

8 

7 

8 

13 

7 

7 

SE. 

5 

3 

3 

7 

9 

13 

13 

16 

9 

15 

13 

SSE. 

8 

/ 

7 

6 

7 

8 

5 

8 

8 

11 

10 

5 

S. 

1 

6 

4 

9 

13 

13 

17 

16 

10 

9 

11 

8 

SSW. 

16 

24 

24 

17 

14 

17 

21 

20 

17 

15 

12 

19 

SW. 

63 

55 

65 

76 

76 

70 

62 

54 

44 

83 

26 

,   25 

wsw. 

.53 

48 

54 

49 

41 

27 

18 

13 

14 

10 

18 

18 

w. 

30 

34 

24 

12 

6 

10 

10 

9 

5 

12 

8 

8 

WNW. 

9 

10 

4 

3 

3 

4 

2 

2 

5 

2 

9 

NW. 

6 

4 

1 

4 

3 

5 

1 

6 

8 

5 

4 

4 

NNW. 

2 

1 

3 

8 

1 

4 

7 

3 

4 

2 

Calm. 

9 

6 

5 

14 

21 

26 

31 

33 

.35 

47 

46 

58 

KKI'oRT    OK    THE    PHILIPPINE    COMMISSION.  248 

Tahi-i:  l.XXXl. —  Miitn  lioiirli/  treiinrnrij  hikI  iHnrt'uni  of  ihf  iritid  in  MmiUn.  niiroijttl 

M-riod  1S9J- 

OCTOBER. 


■Midii  liniirlii  Iri'inu'iu'i)  itiiil  tlirrrtioii  of  tin'  whul  in  Mimiln.  hiitikjuI 
hi/  inoiilfiK,  for  th,'  period  1S9J-1S9S — Continut'd. 


Direction. 

1a.m. 

2  a.m. 

8  a.m. 

4  a.m. 
20 

5  a.m. 

6  a.m. 

7  a.m. 

8  a.m. 

9a.m. 

10  a.m. 

11  a.  m. 

12  m. 

N. 

16 

19 

22 

16 

19 

21 

24 

19 

10 

5 

6 

NNE. 

25 

26 

30 

18 

20 

24 

21 

34 

21 

5 

8 

10 

NE. 

17 

28 

22 

32 

33 

17 

21 

20 

6 

11 

7 

6 

ENE. 

8 

7 

8 

11 

8 

18 

11 

8 

10 

1 

2 

2 

E. 

14 

12 

9 

7 

14 

0 

12 

9 

10 

7 

4 

6 

ESE. 

3 

5 

10 

G 

12 

9 

8 

6 

11 

5 

4 

6 

SE. 

8 

8 

6 

8 

9 

10 

4 

5 

8 

10 

8 

6 

S.SE. 

3 

4 

6 

9 

2 

6 

2 

5 

4 

6 

6 

2 

S. 

4 

1 

3 

1 

4 

4 

3 

7 

7 

8 

U 

6 

ssw. 

12 

12 

10 

7 

5 

5 

10 

9 

19 

18 

13 

19 

sw. 

8 

10 

6 

5 

5 

3 

1 

10 

23 

24 

28 

wsw. 

7 

4 

5 

3 

2 

3 

2 

5 

12 

30 

46 

61 

w. 

4 

4 

2 

1 

1 

4 

3 

3 

16 

28 

36 

3S 

WNW. 

8 

4 

3 

2 

2 

1 

1 

1 

9 

15 

16 

12 

NW. 

2 
3 

2 
3 

2 
6 

4 

7 

/ 
8 

8 
14 

5 
4 

7 

NNW. 

10 

4 

6 

8 

3 

Calm. 

76 

69 

70 

79 

79 

83 

89 

70 

40 

18 

18 

16 

Direction. 

1p.m. 

2  p.m. 

3  p.m. 

4  p.m. 

5  p.m. 

6  p.m. 

7  p.m. 

8  p.m. 

9  p.m. 

10  p.m. 

11p.m. 

12  p.m. 

X. 

10 

3 

3 

2 

6 

1 

4 

5 

6 

13 

15 

20 

NNE. 

6 

7 

9 

16 

16 

14 

6 

7 

9 

13 

16 

20 

NE. 

8 

8 

11 

2 

10 

15 

13 

10 

13 

9 

11 

18 

ENE. 

2 

6 

4 

7 

6 

7 

12 

6 

11 

6 

8 

7 

E. 

6 

5 

6 

6 

11 

17 

14 

19 

22 

17 

14 

12 

ESE. 

6 

8 

7 

13 

9 

8 

11 

15 

9 

16 

11 

6 

SE. 

4 

/ 

8 

11 

13 

11 

11 

11 

8 

11 

13 

12 

.«SE. 

2 

6 

9 

16 

10 

8 

8 

9 

11 

7 

6 

7 

S. 

(> 

13 

9 

7 

8 

7 

10 

4 

7 

4 

7 

4 

ssw. 

20 

16 

16 

16 

15 

13 

12 

11 

13 

12 

8 

9 

s\v. 

29 

32 

38 

32 

25 

24 

•22 

18 

13 

9 

8 

5 

wsw. 

56 

55 

44 

32 

•26 

'25 

15 

14 

10 

4 

5 

7 

\v. 

30 

20 

20 

19 

8 

4 

6 

1 

4 

4 

2 

WNW. 

11 

9 

6 

8 

6 

5 

2 

6 

6 

4 

8 

NW. 

3 

6 

2 

3 

2 

3 

4 

2 

3 

3 

3 

N.NW. 

2 

24 

2 
26 

3 
43 

1 
64 

2 
66 

77 

6 
71 

5 

78 

7 
78 

6 

Culm. 

18 

16 

78 

NOVEMBER. 


Kirectlon. 

1a.m. 

2  a.m. 

3a.m. 

4  a.m. 

6a.m. 

6  a.m. 

7  a.m. 

8  a.m. 

9a.  m. 

10  a.m. 

11a.m. 

12  m. 

N. 

28 

30 

29 

37 

35 

37 

25 

28 

32 

10 

13 

14 

NNE. 

25 

32 

34 

32 

32 

•>5 

29 

33 

20 

21 

10 

7 

NE. 

24 

24 

24 

■25 

•27 

26 

•29 

33 

19 

16 

13 

11 

ENE. 

3 

13 

13 

14 

12 

9 

14 

6 

9 

4 

8 

6 

E. 

7 

/ 

7 

11 

10 

5 

7 

8 

5 

2 

8 

ESE. 

5 

4 

3 

4 

6 

1 

3 

4 

8 

6 

4 

8E. 

9 

5 

3 

3 

3 

2 

3 

t 

4 

5 

2 

S.SE. 

3 

1 

1 

2 

3 

1 

3 

5 

1 

1 

2 

s. 

3 

1 

•) 

1 

3 

3 

1 

7 

6 

6 

6 

tsSW. 

4 

4 

2 

3 

1 

1 

3 

6 

12 

11 

14 

SW. 

1 

1 

3 

2 

1 

4 

20 

32 

20 

WSW. 

'  3 

1 

2 

•> 

3 

3 

8 

26 

31 

43 

w. 

2 

3 

1 

1 

2 

4 

16 

30 

34 

WNW 

3 
•> 

1 

2 

2 
3 

1 
1 

7 
13 

13 
5 

12 

7 

11 

NW. 

3 

2 

6 

NNW. 

9 

8 

6 

3 

6 

4 

5 

8 

9 

14 

8 

9 

Calm. 

81 

78 

77 

71 

68 

76 

88 

74 

48 

29 

15 

1ft 
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Table  LXXXI. — Mean  hourly  frequency  and  direction  of  the  v;ind  in  Mauiln,  arrrayed 
by  months,  for  the  period  189S-1898 — ContiniU'd. 

NOVEMBER— Continued. 


Direction. 

1p.m. 

2p.m. 

3  p.m. 

4  p.m. 

5p.m. 

6  p.m. 

7  p.m. 

8  p.m. 

9  p.  m. 

10  p.  m. 

11  p.  m. 

12p.m. 

N. 

9 

10 

13 

20 

18 

20 

19 

16 

10 

15 

28 

23 

NNE. 

21 

13 

13 

14 

20 

22 

14 

13 

13 

15 

19 

21 

NE. 

9 

22 

19 

23 

16 

21 

23 

18 

14 

17 

17 

21 

ENE. 

10 

8 

9 

7 

16 

10 

8 

7 

12 

14 

10 

7 

E. 

3 

6 

21 

18 

28 

18 

25 

20 

13 

14 

10 

8 

ESE. 

5 

/ 

7 

13 

6 

13 

8 

4 

14 

13 

9 

8 

SE. 

8 

6 

3 

8 

1 

7 

10 

8 

10 

9 

10 

4 

SSE. 

4 

•> 

4 

3 

7 

G 

5 

0 

5 

6 

6 

6 

S. 

6 

7 

7 

9 

6 

5 

2 

1 

2 

3 

1 

1 

ssw. 

12 

10 

12 

11 

4 

4 

5 

8 

6 

4 

0 

4 

sw. 

24 

24 

18 

10 

5 

4 

5 

3 

3 

2 

1 

1 

vvsw. 

37 

31 

33 

22 

12 

6 

6 

3 

4 

2 

•) 

2 

w. 

27 

25 

17 

16 

9 

4 

7 

4 

■> 

1 

o 

1 

WNW. 

9 

10 

5 

(i 

3 

1 

1 

0 

0 

•> 

2 

2 

NW. 

5 

3 

8 

3 

6 

1 

5 

4 

4 

2 

0 

3 

NNW. 

6 

8 

4 

5 

4 

4 

3 

5 

4 

11 

7 

10 

Calm. 

15 

18 

17 

22 

49 

64 

64 

88 

89 

80 

79 

88 

DECEMBER. 


Direction. 

1  a.m. 

2  a.m. 

3  a.m. 

4  a.m. 

5  a.m. 

6  a.m. 

7  a.m. 

8  a.m. 

9  a.m. 

10  a.  m. 

11  a.m. 

12  m. 

N. 

40 

47 

41 

41 

37 

43 

39 

53 

40 

28 

17 

14 

NNE. 

26 

29 

35 

38 

35 

31 

36 

30 

32 

32 

15 

15 

NE. 

19 

25 

27 

33 

35 

30 

23 

28 

26 

12 

17 

18 

ENE. 

5 

8 

5 

7 

11 

10 

12 

9 

9 

7 

8 

5 

E. 

9 

7 

9 

10 

4 

8 

5 

5 

5 

6 

2 

11 

ESE. 

4 

3 

1 

5 

1 

2 

4 

1 

9 

•> 

4 

6 

SE. 

4 

2 

1 

2 

2 

0 

1 

1 

1 

2 

2 

SSE. 

2 

2 

2 

1 

3 

•> 

■> 

2 

S. 

1 
1 

1 
2 
1 
15 
8 
4 

3 
4 

14 
30 
22 
9 

10 
9 
19 
38 
29 
12 

5 

SSW. 

1 



2 

11 

sw. 

21 

wsw. 

44 

w. 

2 
2 

3 

3 

1 
2 

2 
1 

34 

WNW. 

1 

8 

NW. 

5 

3 

4 

0 

4 

5 

8 

3 

5 

8 

11 

6 

NNW. 

4 

4 

6 

5 

9 

7 

8 

14 

17 

11 

5 

5 

Calm. 

89 

77 

78 

03 

72 

76 

77 

67 

42 

22 

13 

6 

Direction. 

1p.m. 

2  p.m. 

3  p.m. 

4  p.m. 

5  p.  m. 

6  p.m. 

7  p.m. 

8  p.m. 

9  p.m. 

10  p.  m. 

11p.m. 

12p.m. 

N. 

9 

11 

21 

18 

17 

24 

21 

21 

17 

20 

26 

29 

NNE. 

22 

20 

23 

28 

34 

24 

21 

15 

20 

20 

22 

28 

NE. 

24 

31 

24 

27 

31 

28 

22 

20 

16 

19 

19 

18 

ENE. 

8 

8 

13 

16 

L8 

17 

14 

7 

7 

13 

11 

9 

E. 

12 

12 

14 

21 

24 

26 

28 

18 

18 

17 

17 

8 

ESE. 

6 

8 

6 

20 

15 

16 

15 

10 

6 

10 

8 

7 

SE. 

3 

3 

6 

8 

7 

8 

10 

8 

3 

(■) 

1 

a 

SSE. 

1 

5 

7 

9 

5 

4 

2 

9 

1 

4 

2 

s 

8 
17 

9 
11 

6 
12 

5 
14 

5 
3 

2 
2 

3 
2 

2 
2 

3 

2 

1 
1 

SSW. 

1 

SW. 

18 

14 

17 

7 

5 

1 

4 

2 

9 

WSW 

45 

33 

17 

10 

3 

') 

1 

1 

w. 

21 

24 

17 

7 

2 

1 

1 

1 

1 

2 

1 

WNW. 

8 

8 

4 

•> 

2 

1 

2 

3 

5 

2 

NW. 

3 

3 

6 

2 

3 

3 

3 

5 

5 

9 

3 

NNW. 

1 

5 

2 

2 

4 

2 

1 

5 

4 

4 

5 

2 

Calm. 

8 

12 

20 

19 

31 

51 

67 

95 

106 

90 

93 

100. 

I 

I 


From  a  simple  glance  at  these  tables  most  important  facts  are  deduced, 
to  which  we  will  most  ])rietly  and  clearly  allude. 

First.  The  calms  or  winds  of  very  light  force '  prevail  in  all  months 


'  We  say  "  winds  of  more  calm,"  or  of  very  slight  force,  because  in  Table  LXXXI? 
as  well  a.s  LXXXII,  we  see  that  there  is,  as  to  the  frequency  of  calniH,  too  high  a  num- 
ber, which  perhaps  is  due  to  the  iiiiperfei'tions  of  the  in.'^trunieuts,  which  were  unable 
to  register  the  corresponding  velocity  between  0  and  0.5  meters  per  second. 


^^Hl 
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duriiij,''  the  lunus  oi  tlic  iii^^ht,  their  uuixiimiin  i)I('VuNmu-('  bi-iiig  ut 
6  to  7,  uiid  most  t'oniiiionly  yet  at  7  in  the  inoniiujf,  except  in  the 
months  of  Xovem)>erun(l  I)e('em))er.  which,  accord  int.'-  to  o})serviitions, 
occur  mostly  at  U  o'clock  at  ni<,'-ht. 

Second.  The  minimum  prevalency  of  calms  happens  at  about  12 
o'clock  m.,  or,  in  other  words,  at  the  time  of  t^reatest  heat. 

Third.  From  the  month  of  DecemlH'i-  to  .\pril.  Itoth  inclusive,  tho 
winds  of  the  third  (juarler  very  rarely  happen  durin»r  tiie  niirht.  n<jr 
even  aft«'r  JS  oclock  in  the  morinnj;. 

Fourth.  Nevertheless,  these  winds  tjenerally  prevail  in  all  the  months 
of  the  year  from  9, 10,  or  11  o'cloi'k  in  the  mornint^  until  '.'>  oi- 1  o'clock 
in  the  afternoon,  owini;  to  the  scmi  breezes,  which  in  Manila  blow  in 
that  direction  or  (piarter.  In  the  month  of  April  these  breezt-s  often 
prj'vail  until  1  p.  m.,  »^i\  in<jf  way  then  to  the  winds  from  east-southeast, 
which  are  prop<'r  in  this  inontli  and  which  are  often  stronii*  in  the  few 
hours  of  the  afternoon. 

Fifth.  In  those  months  whert>  the  winds  of  tln^  third  ipiadrant  pre- 
vail, still  in  the  first  few  houi's  of  the  day  the  tirst  and  second  ([uad- 
rants  also  prevail  to  a  certain  extent.  In  the  month  of  June  these  give 
a  maximum  frequency  from  8  o'clock  at  night  until  8  o'clock  in  the 
mornini;". 


T.\Bi.K  LXXXII. — Frequency  uf  the  vind  in  MnniUt,  trilh  dirtrtiun  luittd  liy  hourK,  fi/r 

period  1892-1898. 


la 

m. 

2a 

m. 

3a 

m. 

4a 

m. 

5a 

m. 

6  a 

m. 

Direction. 

Num- 
ber of 

Per 
cent. 

Num- 
ber of 

Per 
cent. 

Num- 
ber of 

Per 
cent. 

Num- 
ber of 

Per 
cent. 

Num- 
ber of 

Per 
cent. 

Num- 
ber of 

Per 
cent. 

case.'s. 

cases. 

227 

N. 

230 

6.6 

242 

6.9 

255 

7.3 

261 

7.4 

254 

7.2 

6.5 

NNE. 

188 

5.5 

233 

6.8 

264 

7.7 

262 

7.6 

221 

6.4 

222 

6.4 

NK. 

190 

4.9 

■235 

6.0 

246 

6.3 

-.97 

7.6 

•294 

7.5 

270 

6.9 

ENE. 

100 

4.0 

lib 

5.4 

133 

5.3 

153 

6.1 

170 

6.7 

160 

6.3 

E. 

160 

3.6 

151 

3.4 

141 

3.2 

142 

3.2 

172 

3.9 

164 

3.7 

ESE. 

Ul 

3.9 

116 

3.2 

105 

2.9 

97 

2.6 

91 

2.6 

102 

2.8 

SE. 

150 

4.3 

117 

?.3 

101 

3.0 

89 

2.5 

6> 

1.8 

60 

1.7 

SSE. 

69 

3.9 

66 

3.8 

45 

2.6 

58 

3.3 

33 

1.9 

:« 

2.2 

s. 

53 

3.0 

39 

2.2 

53 

3.0 

40 

2.3 

•M 

1.9 

39 

2.2 

ssw. 

88 

3.2 

99 

3.6 

69 

2.5 

66 

2.4 

47 

1.7 

45 

1.6 

sw. 

94 

1.9 

78 

1.6 

81 

1.6 

(A 

1.3 

51 

1.0 

48 

1.0 

wsw. 

66 

1.3 

62 

1.2 

58 

1.2 

52 

1.0 

36 

0.7 

31 

0.6 

w. 

30 

1.0 

32 

1.0 

•a 

0.7 

28 

0.9 

21 

0.7 

19 

0.6 

W.NW. 

19 

1.5 

25 

1.9 

16 

1.2 

18 

1.4 

15 

1.2 

7 

0.5 

NW. 

29 

3.0 

25 

2.6 

25 

2.6 

19 

2.0 

28 

2.9 

19 

2.0 

NNW. 

47 

4.8 

48 

4.9 

50 

5.1 

50 

5.1 

39 

4.0 

48 

4.9 

Calm. 

886 

6.6 

837 

6.3 

873 

6.5 

845 

6.3 

969 

7.2 

1,041 

7.8 

7a 

m. 

8a 

m. 

9a 

m. 

10  a 

.  m. 

11  a 

.  m. 

12  noon. 

Direction. 

Num- 
ber of 

Per 

Num- 
ber of 

Per 

Num- 
ber of 

Per 
cent. 

Num- 
ber of 

Per 
cent. 

Num- 
ber of 

Per 
cent. 

Num- 
ber of 

Per 
cent. 

cases. 

cases. 

cases. 

cases. 

cases. 

cases. 

N. 

228 

6.5 

243 

6.9 

178 

6.1 

92 

2.6 

64 

1.8 

67 

1.6 

NNE. 

232 

6.7 

223 

6.5 

169 

4.9 

93 

2.7 

66 

1.9 

56 

1.6 

NK. 

247 

6.3 

251 

6.4 

139 

3.6 

91 

2.3 

66 

1.7 

68 

1.7 

ENE. 

166 

6.6 

118 

4.7 

85 

3.4 

44 

1.7 

64 

2.1 

43 

1.7 

E. 

158 

3.6 

144 

3.3 

114 

2.6 

101 

2.3 

61 

1.4 

92 

2.1 

E.SE. 

79 

2.2 

99 

2.7 

97 

2.6 

89 

2.4 

93 

2.6 

98 

2.7 

SE. 

47 

1.3 

79 

2.3 

101 

2.9 

85 

2.4 

80 

2.3 

90 

2.6 

SSE. 

35 

2.0 

59 

3.4 

66 

3.7 

38 

2.2 

46 

2.6 

46 

2.6 

8. 

41 

2.3 

82 

4.6 

132 

7.4 

1(M 

5.9 

90 

6.1 

n 

4.1 

SSW. 

46 

1.7 

71 

2.6 

138 

.5.0 

168 

6.1 

159 

6.8 

142 

6.2 

sw. 

50 

1.0 

74 

1.5 

194 

3.9 

322 

6.5 

346 

7.0 

373 

7.6 

wsw. 

32 

0.6 

-  53 

1.1 

250 

5.0 

411 

8.2 

540 

10.7 

589 

11.7 

w. 

12 

0.4 

37 

1.2 

197 

6.3 

408 

12.9 

4T2 

16.1 

485 

15.5 

WNW. 

10 

0.8 

21 

1.6 

83 

6.4 

l.V, 

12.1 

179 

13.9 

161 

12.5 

NW. 

23 

2.4 

34 

3.5 

85 

8.7 

104 

10.7 

95 

9.8 

62 

6.4 

NNW. 

40 

4.1 

66 

6.6 

87 

8.9 

75 

7.6 

40 

4.1 

81 

3.2 

Calm. 

1,094 

8.2 

887 

6.6 

426 

3.2 

164 

1.2 

92 

0.7 

76 

0.8 
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Taim.k  LXXXll.  —  FirijitiiiC!/ of  the  trlnd  In  Mnnild,  irilli  direction  noted  hy  hours,  for 
prr'iod  189..'-LsVS^Cont  i  n  ned . 


1  p.  m. 

2  p.m. 

3  p.m. 

4  p.m. 

5  p. 

m. 

6p 

.m. 

Direct  ion. 

Num- 
ber of 
oases. 

Per 
cent. 

Num- 
ber of 
cases. 

Per 
cent. 

Num- 
ber of 
cases. 

Per 
cent. 

Num- 
ber of 
cases. 

Per 
cent. 

Num- 
ber of 
cases. 

Per 
cent. 

Num- 
ber of 
cases. 

Per 
cent. 

N. 

57 

1.6 

55 

1.6 

73 

2.1 

79 

2.3 

78 

2.2 

83 

2.4 

NNE. 

75 

2.2 

80 

2.3 

86 

2.5 

102 

3.0 

121 

3.5 

106 

3.1 

NE. 

73 

1.9 

110 

2.8 

111 

2.8 

140 

3.6 

134 

3.4 

142 

3.6 

KXE. 

53 

2.1 

66        2.6 

81 

3.2 

99 

3.9 

141 

5.6 

125 

5.0 

E. 

94 

2.1 

115         2.6 

155 

3.5 

182 

4.1 

217 

5.6 

326 

7.4 

ESE. 

118 

3.2 

126 

3.4 

148 

4.0 

208 

5.7 

202 

5.5 

252 

6.9 

SE. 

119 

3.4 

139 

4.0 

189 

5.4 

224 

6.4 

239 

6.8 

211 

6.0 

SSE. 

66 

3.8 

85 

4.8 

115 

6.5 

147 

8.4 

121 

6.9 

93 

5.3 

S. 

69 

3.9 

91 

5.1 

87 

4.9 

97 

5.5 

98 

5.5 

89 

5.0 

8S\V. 

150 

5.4 

154 

5.6 

158 

5.7 

151 

5.5 

149 

5.4 

129 

4.7 

SW. 

379 

7.7 

375 

7.6 

403 

8.2 

377 

7.7 

348 

7.1 

321 

6.5 

WSW. 

588 

11.7 

532 

10.6 

436 

8.7 

342 

6.8 

241 

4.8 

189 

3.8 

W. 

398 

12.7 

327 

10.4 

213 

6.8 

122 

3.9 

59 

1.9 

36 

1.1 

WNW. 

143 

11.1 

112 

8.7 

87 

6.7 

48 

3.7 

34 

2.6 

26 

2.0 

NW. 

53 

5.4 

53 

5.4 

59 

6.1 

43 

4.4 

34 

3.5 

26 

2. 7 

NXW. 

25 

2.5 

30 

3.1 

18 

1.8 

25 

2.5 

24 

2.4 

17 

L7 

Calm. 

80 

0.6 

90 

0.7 

121 

0.9 

154 

1.2 

270 

2.0 

369 

2.8 

7  p.m. 

8  p.m. 

9  p.m. 

10  p.m. 

11  p.  m. 

12  midnight.  1 

Total 
of 

obser- 
va- 

Direction. 

Num- 
ber of 

Per 
cent. 

Num- 
ber of 

Per 
cent. 

Num- 
ber of 

Per 
cent. 

Num- 
ber of 

Per 
cent. 

Num- 
ber of 

Per 
cent. 

Num- 
ber of 

Per 

cent. 

cases. 

cases. 

cases. 

cases. 

cases. 

cases. 

tions. 

N. 

77 

2.2 

88 

2.5 

101 

2.9 

132 

3.8 

167 

4.8 

183 

5.2 

3,504 

NNE. 

87 

2.5 

77 

2.2 

83 

2.4 

114 

3.3 

126 

3.7 

161 

4.7 

3,446 

NE. 

124 

3.2 

115 

2.9 

112 

2.9 

121 

3.1 

144 

3.7 

188 

4.8 

3,906 

ENE. 

119       4. 7 

90 

3.6 

98 

3.9 

104 

4.1 

94  1    3.7 

92 

3.6 

2,523 

E. 

370       8. 4 

349 

7.9 

292 

6.6 

255 

5.8 

232 

5.3 

188 

4.3 

4,405 

ESE. 

269       7.3 

245 

6.7 

245 

6.7 

248 

6.8 

216 

5.9 

175 

4.8 

3,663 

SE. 

218       6.2 

206 

5.9 

254 

7.3 

238 

6.8 

205 

5.9 

191 

5.5 

3,497 

SSE. 

91  1     5.2 

93 

5.3 

95 

5.4 

96 

5.5 

85 

4.8 

75 

4.3 

1,759 

S. 

89 

5.0 

93 

5.2 

89 

5.0 

78 

4.4 

73 

4.1 

43 

2.4 

1,775 

ssw. 

150 

5.4 

141 

5.1 

125 

4.5 

105 

3.8 

100 

3.6 

105 

3.8 

2,754 

sw. 

272 

5.5 

207 

4.2 

161 

3.3 

123 

2.5 

100 

2.0 

87 

1.8 

4,927 

vvsw. 

132 

2.6 

118 

2.3 

82 

1.6 

62 

1.2 

62 

1.2 

69 

1.4 

5,032 

w. 

46 

1.5 

31 

1.0 

35 

1.1 

40 

1.3 

38 

1.2 

29 

0.9 

3,133 

VVNW. 

18 

1.4 

24 

1.9 

26 

2.0 

25 

1.9 

19 

1.5 

18 

1.4 

1,290 

NW. 

17 

1.7 

24 

2.5 

24 

2.5 

33 

3.4 

31 

3.2 

28 

2.9 

973 

NNW. 

13 

1.3 

26 

2.6 

44 

4.5 

40 

4.1 

52 

5.3 

49 

5.0 

983 

Calm. 

448 

3.3 

613 

4.6 

674 

5.0 

726 

5.4 

796 

5.9 

859 

6.4 

13,390 

HOURLY,  ANNUAL,  AND    SEMIANNUAL   FREQUENCY. 

In  Table  LXXXII  we  give  the  final  results  of  Table  LXXXI;  that 
is  to  say,  the  yearly  summary  and  the  corresponding's.percentage  to 
each  twenty-four  hours  of  the  day,  and  the  principal  direction. 

According-  to  the  table,  and  taking  the  whole  year,  we  have  as 
follows: 

First.  The  frequency  of  the  calms  reaches  its  maximum  equivalent 
or  average  at  7  in, the  morning,  then  diminishes  from  8  to  12,  and 
increases  from  2  in  the  afternoon  until  1  in  the  morning;  the  frequency 
at  2,  3,  and  4  a.  m.  is  a  trifle  less  than  that  of  1  a.  m.,  increasing 
again  from  5  to  7  a.  m. 

Second.  Between  1  and  8  a.  m.  the  prevalence  of  the  winds  from  the 
north  and  northeast  is  very  apparent. 

Third.  In  like  manner  th(»  prevalence  of  the  winds  of  the  third 
(|uadrant  i.s  more  apparent  during  the  hours  of  4  and  5  in  the  after- 
noon. 

Fourth.  From  the  hours  (>  p.  m.  and  12  midnight  winds  from  east 
and  southeast  mostlj^  prevail. 
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Plate  XXXV. 


ANNUAL  VARIATION  OF  THE  DAILY  VELOCITY 
OF  THE  WIND  AT  MANILA 
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IV.— ANNTWL  VARIATION  oF  VKLo*  FIV  oFTIli:  W  I  M  •  IN  MANILA. 
NORMAL    AVKKA<;K    <  »F    TliK    DIFFKRENT    MoNlllS    IN     llIK    VKAK. 

T!il)li'  I^XXXIII  contains  the  monthly,  annual,  and  x-niianniial  <'<juiv- 
aK'iit  avcrai^cs  of  tlic  daily  vrlority  of  the  wind  in  kiioinetcr.s,  taken 
from  hourly  observation.s  in  this  oh.scrvatorv  durinif  1885-1898,  In 
ascertaining  the  averat^c  of  the  whole  period  of  fourteen  years  we  have 
obtained  for  each  month  the  normal  a\'eraj^es  which  are  at  the  footini^sof 
the  ta))le.  Accordinj^ly  they  show  that  the  force  of  the  winds  increa.ses 
•.nadualiy  f lom  .lanuary  to  April. decrea.Ncsa  \'erv  little  in  May.  increa.ses 
airaiii  ill  .June  and  July,  and  deci-ea.ses  for  the  second  time  in  AuLfust, 
rcacliin>i- its  maxinnun  in  Septeml>er,  and  deci'eases  auain  from  ()ctol)er 
to  December,  in  which  latter  month  the  minimum  aiunial  \<'locity  i.s 
attained.  The  aiuiual  averai^e  of  the  daily  velocity  of  wind  rcsultinj^ 
from  the  fourteen  years  of  study  is  '211. S  kilometers.  The  {greater  or 
less  deu-ree  in  which  they  ditier  from  this  annual  averaj^»>  and  ditierent 
monthly  averaji^es  can  be  seen  from  the  following-  table: 

Tablk  LXXXin. — Mnitfhly  and  annual  averages  of  the  daily  irlority  uf  the  niml  In 
Manila  during  the  period  1885-1898. 


Year. 


Jan. 


188.5 

188»; 

1887 

1H8X 

1889 

1890  .• 

IS'Jl 

IWJ-i 

\m.\ 

189^1 

1895 

18% 

1897 

1898 


km. 

I  232.4 

!  245.  .5 

i  120.9 

I  116.4 

i  113.7 

106.4 

112.0 

132. 8 

199.9 

213. 1 

192.7 

114.3 

216. 4 

2a5.8 


Feb. 


km 
301.5 
268.8 
150. 4 
188.7 
115.6 
116.3 
\(y.V  1 

132. 1 
219. 3 
201.9 
214.5 
121.7 
25.S.  8 

247. 2 


Mar. 


km. 
3.53.4 
345. 9 
178.5 
169. 8 
184.0 
159.9 
18.5. 4| 
169.1 
238.9' 
2.59. 3 
2.50.1 
131.5 
281.3 
240.  3 


Apr. 


May. 


km. 

367.5 

323.0 

197.0 

189. 8 

193.9 

147.6 

184.9 

187.6 

239. 0 

2.57. 9 

26.5. 1 

2:{.5.8 

277. 8 

190. 2| 


km 

381.8 

229. 5 

178.4 

168.7 

186.1 

110.5 

187.6 

187.3 

324. 2 

•226. 6 

288. 2 

:«7. 2 

210.1 

■yy}  HI 


June. 


km. 
414.7 

22.3.8 
1.5:{.  6 
299. 3 
173. 5. 
109.0 
194.0 
172.  7 
171.2 
:«)2. 5 
2.55. 8 
•203. 9 
:«2. 3 
276. 2 


July. 


km. 

449.7 

19*!.  4 

415.4 

3W.9 

174.7 


Aug. 


km. 

428.3 

22:1. 3 

141.9 

337.1 

191.9 


Sept. 


Oct. 


•209.8    199.6. 
•291.1}  247.8 


270.7 
330.2 
281.5 
•291.2 
■274. 7 
203.1 
166. 5 


Average |  165.9,  19-2.9  •2-24.81  •23'2.7|  231.4 


1-27. 8 
•299. 8i 
3-24.2! 
•299. 5: 
•.i.'H.  6 
210. 9 
447.11 


km 

306.5 

•288.9 

:{60.3 

181.1 

110.9 

•287.1 

.345. 5 

312.01 

4.54.11 

347.8! 

391.5 

•2.58. «' 

■241. 0| 

188.8 


km. 
218.7 
133.9 
165.9 
121.2 
IW.l 
163. 9 
77.4 
160.0 
'242. 1 
•214.5 
182.1 
31.5.4 
19«i.  6 
•206.6 


Nov. 


Dec. 


km.  km 
263.5  247.6 
136.91  126.5 
1-22.1  100.3 
1U5.3!  109.5 
119.9  If*.  3 
119.0  100.5 
1-20.5   11.5.0 


Aver- 
age. 


109.81 
•2-20.  9 
189.1 
179.  9 
13;i.O 
136.9 
206.6 


234.5   280.0  -273.8   -291.0    18-2.3    1.54.5   149.3,    217.8 


95.3 
190. 6 
•209. 4 
171.9 
169.8 
1.57. 1 

i:j.s.  II 


km. 

330.5 

-228.5 

190.4 

1%.0 

1.56.4 

152. 5 

18.5.4 

171.4 

-260.9 

■2-52. 5 

248. 5 

■2-20. 8 

•2-26. 9 

-2-28.0 


Month. 


Monthly 
average. 


Difference. 


January . . . 
Fi'lirimry. . 

•Murch 

April 

-May 

.liiiii' 

July 

.\u)iu.st 

.'^I'ptfmbtT 
Oitiilior  ... 
NiivembiT. 
DecfUiber . 


.\verage. 


165.9 

-51.9 

192.9 

-•24.9 

-2-24. 8 

+  7.0 

-232.7 

+  14.9 

-231.4 

+  13.6 

•234.5 

+  16.7 

280.0 

+  62.2 

273.8 

+  56.0 

291.0 

+  73.2 

18-2.3 

+35.5 

1.51.5 

-63.3 

149.3 

-68.5 

•217.8 

Extreme  annual  and  monthly  averaifos  of  the  period:  The  ijreatest 
aiinual  averaj^^e.  correspond  in  jjf  to  lssr».  has  been  Iv^.O.,')  km.;  the  least. 
."(i^.T)  km.,  that  of  isini.  The  maximum  monthly  averaj^e  reache(l  4.'>4. 1 
km.;  the  minimum,  7'.»4.  being  that  of  Sept«'mber.  l8Ho,  and  October, 
1891. 
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Comparison  of  the  iioriual  averages  and  the  extremes  of  each  month: 
In  the  following  tal)le  we  give  the  maximum  and  minimum  averages  of 
each  as  compared  with  the  corresponding  normal  average: 


Month. 


January  . . 
February  . 

March 

April 

May 

June 

July 

August  . . . 
September 
October... 
November 
December. 


Normal 
averages. 


105. 9 
192. 9 
224.8 
232.7 
231. 4 
234.5 
280.0 
273.8 
291.0 
182. 3 
154.5 
149.3 


Positive. 


79.6 
108.6 
128.  t! 
134.8 
150.4 

180. 2 
169.7 

173. 3 
163. 1 
133.1 
109.9 

98.3 


(1886) 
(1885) 
(1885) 
(1885) 
(.1885) 
(1885) 
(1885) 
(189S) 
(1893) 
(1896) 
(1885) 
(1885) 


Negative.  . 


59.5 
77.3 
93.3 
85.1 
120.9 
125. 5 
113.5 
146. 0 
180.1 
104.9 
49.2 
54.0 


(1890) 
(1889 
(1896) 
(1890) 
(1890) 
(1890) 
(1898) 
(1892) 
(1889) 
(1891) 
(1888) 
(1892) 


The  greatest  number  of  maximum  positive  differences  have  taken 
place  in  the  year  1885  and  the  greatest  maximum  negative  differences 
in  the  year  1890  being  the  respective  years  to  which  belong  the  maxi- 
mum annual  average  of  the  period. 

v.— MAXIMUM   AND    MINIMUM    DAILY    VELOCITY   OF   THE   WIND    IN 

MANILA. 

Tables  LXXXIV  and  LXXXV  embody,  respectively,  the  maxi- 
mum and  minimum  daily  velocities  of  the  wind  registered  in  this 
observatory  during  the  period  1885-1898. 

Table.  LXXXIV. — Maximum  daily  velocity  of  the  wind  in  Manila  during  the  period 

1885-1898. 


Year. 

January.      ,     February. 

March. 

April. 

May. 

June. 

Km. 

Days. 

Km. 

Days. 

Km. 

Days. 

Km. 

Days. 

Km. 

Days. 

Km. 

Days. 

1885 

366.0 
478.5 
263.0 

229. 3 
174.6 
233.0 
169. 8 
285. 8 
272.5 
312.2 
322. 0 

195. 4 
305.5 
366. 0 

22 

407.0 
398.0 
238.9 

20 

1 

9 

4 

10 

17 

21 

20 

15 

6 

5 

23 

21 

15 

488.0 
478.0 
271.2 
254. 8 
268.5 
250.8 
247.6 
288.9 
398.3 
380.5 
356.8 
230.7 
353.5 
438.5 

26 

8 

31 

26 

8 

20 

31 

26 

20 

23 

28 

8 

12 

16 

627.5 
436.5 
612.3 
250.  7 
310.0 
277.1 
314.3 
2.52.9 
337.0 
331.7 
358.0 
374.7 
374.5 
299.5 

1     589.5  1 

17 
8 
27 
18 
28 
1 

15 
10 
15 
8 
14 
17 
15 
31 

1031. 5 
641.5 
361.0 
525.5 
333.3 
207.2 
384.4 

422. 3 
218.3 
990.0 
808.7 

650. 4 
701.5 
598. 0 

28 

1886 

5 

18 

25 

14 

30 

1 

21 

] 

5 

22 

15 

8 

8 

415.  6 
383. 9 
293. 8 
255. 3 
217.7 
262. 8 
319.5 

1007.5 
413.0 
780,6 

1042. 0 
282. 0 
821.0 

12 

1887 

15 

1888 

21  i  40.5.9 

7  i  431.5 

28  1  21.5.7 
4  i  2.55.1 

10  1  199.5 
27  !  313.1 

22  i  300.4 
24  !  299.8 

3  1  220.7 

8  ;  389.0 

29  '  316.0 

14 

1889 

11 

1890 

29 

1891             ..    . 

8 

1892 

1893 

1894 

1895       

9 
25 
26 
24 

1896 

6 

1897 

27 

1898 

18 

Average,  or 

283. 8 

.    242.2 

336.1 

368.3 

506.0 

562. 4 

July. 

August. 

Septemb 

er. 

October. 

November. 

December. 

An- 
nual 
maxi- 
mum. 

Km. 

Year. 

Km. 

Days. 

Km. 

Days. 

Km. 

Di 

lys. 

Km. 

Days. 

Km. 

Days 

Km. 

Day«. 

1885 

977.5 
.522. 2 

23 
12 
24 
14 
11 
15 
17 
22 
24 
19 
21 
28 
26 
31 

1000. 0 
458.5 
440.3 
76.5.3 
606. 2 
342.2 
580.5 
369.5 
706. 9 
786. 0 
791.5 
821.2 
770.0 

1038.0 

24 

13 

1 

15 

21 

6 

2 

15 

31 

2 

22 

1 

9 

4 

816.4 
558.6 
1051. 1 
847.6 
251.9 
1477. 6 
847.8 
752.4 
1420.5 
1311.8 
1212. 0 
503.5 
777.5 
429.0 

4 
21 
19 
27 
25 
30 
12 

7 
30 
17 

4 

9 
14 
30 

384.5 
574.2 
844.9 
284.0 
575. 0 
723.2 
197. 3 
609.8 
749.9 
912.7 
.509. 0 
1191.5 
752. 5 
629. 5 

13 

9 

5 

23 

29 

17 

16 

9 

1 

3 

1 

4 

13 

25 

1159.5 
440.8 
373. 6 
263. 0 
336.4 

1037.3 
732.2 
526.9 
388.3 
458.0 
536. 0 
203. 5 
249.5 
843.5 

4 
18 
27 
16 

4 
11 
16 
22 
22 
17 

2 

3 
13 
13 

412.5 
367. 2 
174.6 
315. 5 
.542. 1 
170.9 
487.6 
155. 8 
4.55.5 
483.2 
265. 0 
299.0 
313.0 
331.0 

30 

18 

12 

5 

4 

13 

23 

4 

5 

22 

17 

23 

31 

9 

1159. 5 

1886 

641.5 

1887 

1888         

994. 6 
1008. 1 
450. 0 
634.8 
1022. 3 
941.5 
1006.5 
647.0 
702. 8 
730.4 
773. 5 
423.5 

1051.1 
1008. 1 

1889 

1890 

1891            

606. 2 
1477.6 
1022. 3 

1892 

1893 

941. 5 
1420.  5 

1894 

1311.8 

1895 

1212. 0 

1896 

1191.5 

1897    

777. 5 

1898 

1038.0 

Average,  or 
mean 

773.9 

676.9 

87.5.6    

038. 4 

539.2 

340.9 

1061.4 
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Tahi.k   I.W'XW      M'liiiiniiiii  -I'li/i/  (ilocitii  nf  llie   wind  in    Manila    ilttrim/   tin    mriod 

1885-1898. 


Ywirs. 


I     January.     '     February. 


Km.     DuyH.     Km.     Days. 


l»H.i 150. 5 

1886 137.5 

1-S7 

188X 

1889 

1890 

1891 

189-2 

1893 


66.0 
49.1 
06.5 
49.3 
72.7 
57.7 
132. 5 

1894 132.6 

1895 113.3 

1896 19.2 

1897 122.5 

1898 108.0 


.VveraKesor 
moan 


195.0 
127.0 
102.6 
109.2 
75. 9 
(a.  7 
7.5.4 
56.0 
150.6 
138.2 
13.5.0 
.50.6 
124.0 
97.5 


March. 


April. 


Km.    Days.     Km.     Days. 


206.0 
2.53.  0 

88.0 
112.9 
114.4 

81.7 
107.8 

97.8 
10^1.6 

i(y.  7 

140.0 
46.8 
136.5 
112. 5 


126.1 


241.0 
195. 6 

87.7 
135.5 
141.5 

tW.O 
118.9 
107.1 
l.V).  5 
199.8 
143.2 
1.52. 9 
184.5 
114.5 


146.1 


May. 


Km.    Days. 


252.0 
122.6 
78.9 
87.8 
92.6 
1.5.4 
.54.3 
100.3 
155.5 
i:«.5 
14.5. 3 
118.0 
131.0 
96.0 


June. 


Km.    Days. 


217.0 
51.4 
40.5 

108.1 
.52. 2 
53.5 
48. 3 
78.5 
99.6 

1-22.0 

121.3 
5-2.5 

135.0 
86.5 


July. 


1885 163.0 

1886 i;\6 

1887 

1888 

1889 

1890 

1891 

1892 

1893 

1894 '  139.5 

1895 1  llH.r. 

18% 102.5 

1897 105.0 

1898 79.0 


49.  4 
90.9 
61.9 
30.6 
47.8 
.54.(1 
1-20.2 


Days. 


13 
7 
7 

18 

•25 

-22 

•23 

4 

18 

15 

•28 

11 

8 

6-19 


August. 


Average.s  or  j 
mean ,    87.8 


149.5 
53.7 
33.5 

107.1 
16.9 
39.0 
.51.8 
49.0 

100.2 
74.8 

121.5 

132. 1 
70.5 

149.5 


Days. 


September. 
Km.    Days, 


159. 

56. 

58. 

70. 

•25. 

45. 

.-56. 

.57. 
1-20. 
100. 
1-22. 

95. 

53. 

8(>. 


82.1 


77.7 


Of  toll 


Km. 


168.5 
b\.% 
60.7 
4.3.9 
•27.0 
46.7 
•28.4 
•24.0 
97.2 
10^2. 0 
115.7 
84.5 
94.5 
62.5 


72.2 


Day.>i.    Km.    Days.  Km 


4 
21 

9 
•29 

6 
•26 

2 
17 
16 
30 
23 
-26 
11 
19-23 


luber.  I    An- 

!  nual 

I  mini- 
^  '  mum. 
Days. 


124.0 

42. 0 
4.5.8 
16.4 
44.4 
18.2 
13.5 

10.1  - 
106.0 
104.0  , 

ia5.o  I 

78.0  ! 

6-2.0 

3.0 


10   131.5 
-20     40. 2 


1  47.4 
9  ,  56.6 
7     22.0 

18  I  61.8 

•27  42. 1 
6     41.0 

•27  72. 5 
5  1111.4 

•23  101.3 
9  I  70.7 
4  I  80.5 

30  I  35.5 


Km. 

124.0 
40.2 
33.5 
16.4 
16.9 
15.4 
13.5 
10.1 
72.5 
74.8 

101.3 

19.2 

53.0 

3.0 


A\  kka(;k   nokmai,  values  of  Tin:  .maximim    and    minimum  annual 

AND    MONTI  I  l.V    \  KLOtlTY. 


According  to  the  results  at  the  footiiitrs  of  tht^  tiil)les  mentioned  the 
avoniire  of  the  annual  niaxiniuin  velocity  i.^-;  lord. 4  km.,  and  the  mini- 
mum anmial  velocity  4'i4  km.,  there  heinif  a  ditlVrciu-r  Itctween  them 
of  lulK.o  km. 

.V  j;ra(hial  increase  i.s  to  he  ol»,>^ci-\c(l  from  one  month  to  ariothci-  in 
the  averaj.;*'  values  of  the  maximum  and  the  minimum  Nchn-itics. 

The  first  increa.^e  is  fi-om  Fcln-uary  to  duly:  decrea.sing  somewhat 
in  August,  and  increasing  to  the  amiual  maximum  a\  erage  in  Scptcm- 
her.  In  the  following  month  it  decreases  gradually  until  it  reaihes 
the  annual  minimum  average  velocity  in  February. 

Far  diti'erent  is  the  relation  hetwt'en  the  monthly  averag«*  ditferiMice 
and  that  of  the  daily  minimum  averages.  In  etlect  the  maximum 
average  values  corres|)ond  to  the  month  of  Aiuil.  decreasing  later 
without  sto])ping  until  they  reach  the  minimum  averag*'  velocity  in 
the  month  of  \ovemt)er.  From  Decemher  they  ag-aiii  increiise  without 
interruption  until  the  month  of  .Vi)ril.  The  greatest  miinmum  a\'eiages 
are  those  of  February.  .M:ir<  h.  .Vpiil.  and   May.      I'his  we  believe  is 
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due  to  the  fact  that  in  normal  da^'S  these  are  the  four  months  in  which 
the  winds  often  increase  in  force,  and  even  though  in  the  season  of 
atmospheric  disturlnmces  there  are  normal  days  to  be  found  in  which 
the  mininuuH  velocity  of  the  wind  is  recorded,  generally  more  in  the 
remainiiio-  months  of  the  year  than  those  above  mentioned. 

MAXIMUM    AM)    MINIMUM    DAILY    VELOCITY    OF   THE    WIND    DURING    THE 

PERIOD  1895-1898. 

The  maximum  daily  velocity  during  the  period  1885-1898,  1477.6 
km. ,  was  recorded  the  30th  day  of  September,  1890,  when  a  violent 
typhoon  crossed  the  center  of  Luzon,  north  of  Manila. 

The  minimum  velocity  was  recorded  on  the  30th  of  November,  1898, 
during  which  the  wind  blew  less  than  3  kilometers. 

THE    MAXIMUM    AND   MINIMUM    DAILY    VELOCITY    IN    EACH    MONTH. 

In  the  following  table  we  give  the  maximum  and  minimum  daily 
velocity  during  the  whole  period  corresponding  to  each  of  the  twelve 
months  in  the  vear: 


Month. 


Maxim  um. 


Minimum. 


January. . . 
February. . 
March . .". . , 

April 

May 

June 

July 

August 

September 
October  . . . 
November 
December. 


Kilometers. 

478.5     (1886) 


431.5 

433.0 

647.5 

1,042.0 

1,031.5 

1,022.3 

1,033.0 

1,477.6 

1,191.5 

1,159.5 

542.1 


(1889; 
(1886) 
(1885) 
(1896) 
(1885) 
(1891) 
(1898) 
(1890) 
(1896) 
(1885) 
(1889) 


Kilometers. 
19.2    (1896) 


50.6 
46.8 
68.0 
15.4 
40.5 
30.6 
16.9 
25.1 
24.0 
3.0 
22.0 


(1896) 
(1896) 
(1890) 
(1890) 
(1887) 
(1890) 
(1889) 
(1889) 
(1892) 
(1898) 
0889) 


MONTHLY    DISTRIBUTION    OF   THE    MAXIMUM  AND    MINIMUM   ANNUAL 

VELOCITIES. 


The  manner  in  which  the  maximum  and  minimum  annual  velocities 
of  the  winds  are  distributed  in  each  month  is  seen  in  the  following 
table : 


Maximum : 

June 1 

July 3 

August 2 

September 6 

October 4 

November 1 


Minimum: 

January  1 

May  . . ; 1 

Augu.^^t  .  , 8 

SeptemVjer 1 

November 5 

December 3 


The  maximum  velocities  occur  most  frequently  in  the  month  of  Sep- 
tember, and  the  minimum  velocities  occur  most  frequently  in  the 
month  of  November;  that  is  to  say,  in  the  tirst-mentioned  month  the 
average  of  the  maxima  is  greatest,  and  in  the  last-mentioned  month 
the  average  of  the  minima  is  greatest.  In  September  there  has 
occurred  the  greatest  number  of  annual  maxima,  it  being  the  month 
in  which  typhoons  most  abound;  and  for  this  same  cause  the  maximum 
frequency  of  velocity  is  found  next  in  the  months  of  July  and  August. 


KKI'HIM-    (»K     THK     I'lll  LI  IMM  .N  K    <  n.M.MlSSK  >>', 


251 


Table  l^XXXVl.  —  Mmiihlij,  ttnnuul,  and  scmiannutU  ncirayf  valuex  of  thf  hourly  leUjrity 
of  the  nind  in  Manila  obtained  from  the  period  189^-1898. 


Month. 


Juiiuury , 

Fobruurv  , 

Miirch  .'. 

April 

May 

.Mine 

July 

AUffUMt 

Soptembor 

OftdbiT 

November 

Deeember 

.Vverage 

.\VLTiiKi'.  November 
to  Mny 

\  verage.  J  une  to  Octo- 
ber   


0-1 

1-2 

2-3 

3-4 

4-5 

&-6 

6-7 

7-« 

8-9 

a.m. 
Km. 

a.m. 

Km . 

a.m. 

a.m. 

a.m. 

a.m. 

a.m. 

a.m. 

a.m. 
Km. 

Km. 

Km. 

Km. 

Km. 

Km. 

Km. 

4.3 

4.6 

4.7 

5.0 

4.8 

4.8 

4.7 

4.9 

5.6 

4.1 

3.9 

3.8 

3.9 

4.0 

3.8 

3.5 

3.2 

4.4 

4.7 

4.1 

4.0 

4.1 

4.0 

4.1 

3.9 

4.1 

5.4 

4.3 

3.9 

3.7 

3.6 

3.8 

3.8 

3.3 

3.6 

6.3 

6.5 

6.1 

5.8 

5.9 

5.6 

5.3 

5.2 

5.8 

7.9 

6.2 

5..H 

6.0 

6.0 

5.7 

5.2 

5.3 

6.3 

7.9 

7.4 

7.6 

7.5 

7.7 

7.2 

6.2 

5.7 

5.7 

7.0 

9 

8.1 

7.8 

8.1 

7.4 

6.8 

7.0 

7.5 

8.3 

9.4 

9.7 

9.7 

9.0 

8.6 

8.0 

8.0 

8.7 

9.3 

6.7 

6.5 

6.5 

6.3 

6.6 

5.8 

5.7 

6.3 

7.4 

4.8 

4.9 

4.9 

4.9 

5.2 

4.7 

4.8 

5.3 

6.0 

4.1 

4 

4.5 

4.6 

4.7 

4.6 

5.0 

5.3 

6.1 

6 

5.8 

5.7 

5.8 

5.6 

5.3 

5.2 

5.6 

6.8 

4.7 

7.7 

1 

4.5 

7.5 

4.5 
7.5 

4.4 

7.4 

4.6 
7.1 

4.4 

6.4 

4.3 
6.3 

4.6 
6.9 

6.0 
8.0 

9-10 
a.  m. 


Km. 
7.3 
7.5 
8.8 
10.4 
11.0 
10.4 


10-11 
a.m. 


Km. 
10.8 
11.3 
12.7 
13.8 
13.4 
13.4 


9.3 

12. 6 

10.8 

13.4 

11.7 

14.5 

9.4 

11.5 

7.8 

9.9 

7.4 

9.7 

9.3 

12.3 

8.6 

11.7 

10.3 

13.1 

11-12 
noon. 


Km. 
11.9 
12.9 
14.4 
14.4 
14.7 
15.2 
13.5 
14.9 
L5.6 
12.6 
11.7 
10.1 


13.5 
12.9 
14.4 


Month. 

12-1 
p.m. 

1-2 
p.m. 

2-3 
p.m. 

3-4 
p.m. 

4-5 
p.m. 

5-6 
p.m. 

6-7 
p.m. 

7-8 
p.m. 

8-9 
p.m. 

9-10 
p.m. 

10-11 
p.m. 

11-12 
night. 

Aver- 
age. 

.lanuarv 

Km. 
13.1 

Km. 

13  R 

Km. 
12.5 
13.9 
16.9 

Km. 
12.5 
14.9 
17.8 

Km. 
11.8 
14.8 
17.5 
18.8 
17.1 
16.4 
16.7 
19.2 
19.8 
12.6 
8.9 
9.9 

Km. 
9.5 
12.9 
15.3 
16.0 
15.7 
14.1 
15.3 
17.1 
IS.  1 
11.0 
7.2 
7.3 

Km. 

7.9 
10.7 
12.3 
13.0 
13.8 
12.1 
12.9 
15.9 
16.0 
10.0 
6.5 
6.1 

Km. 

7.2 
9.3 
10.0 

Km. 
5.9 

7.7 

Km. 

5.3 
6.8 
7.7 
8.7 
9.3 
8.6 
9.9 

Km. 

4.8 
6.0 
6.6 
7.3 
7.9 
7.3 
9  5 

Km. 
4.6 
4.7 
5.6 
5.6 
6.9 
6.3 

Km. 
7.6 
8.1 
9.3 
9.8 
10.6 
10.2 
10.8 
12.1 
13.0 
9.0 
7.0 
6.8 

Febriiiirv 

Murcli." 

13.4  13.8 

15.5  ,  16.4 
15.9     17.1 
15.3     16.1 
16.3  1  17.1 

15.3  16.6 
16.2     18.3 
17.1     19.2 
13.9     13.3 

11.4  11.6 

11.5  11.8 

April             

18.1 

1M  K 

11.6     10.2 
13. 1      10. 7 
10. 3       9. 2 

12. 3  10. 8 
14.0     11.9 

15.4  12.9 
9.6       8.2 
6.0       .5.1 
5.3  i     4.6 

May 

17.0  17.2 

17.1  17.1 
17.6     1"  -i 

Julv 

August 

19.5 

20.2 

10.5 
11.6 
7.2 
5.0 
4.3 

991        OK 

September 

OetobiT 

19.7 
13.4 
11.0 
11.4 

20.5 
13.5 
10.0 
10.8 

10.6 
6  8 

9.6 
6  4 

Xovember 

DeeemlKT 

5.1 
4.2 

5.1 
4.1 

Average... 

Average,   No- 
vember to  May 

.\  verage.  J  une  to 
Uetober 

14.6 
13.7 
15.8 

15.4 
14.4 
16.9 

15.7 
14.4 
17.5 

15.9 
14.6 
17.7 

15.3 
14.1 
16.9 

13.3 
12.0 
15.1 

11.4 
10.0 
13.4 

10.3 

8.9 
12.3 

8.8 
7.6 
10.6 

7.9 
6.7 
9.5 

7.2 
6.0 

8.8 

6.4 
5.2 

8.1 

9.6 

8.5 
11.0 

VI.  — llol'KI.Y  VARIATION  oi'THK  VKLoCITV  OF  THE  WINK  IN  MANII.A. 

Tablf  LXXX\'l  «c)iit:iiiis  the  avonijy^es  of  tlie  monthly,  uiiinml.  and 
seinianmial  Vfloiity  corresponding  to  eacli  of  the  twt'nt\-four  hours 
of   the  dav,  obtained   from    hourly  observations  during   the  period 

I8i^2-i.sys". 

HOUR8    IN    WHICH    THE    FORCE    OF   THE    WIND    IS    GREATER    OR    LESS    IN 
THE    DIFFERENT    MONTHS   OF   THE    YEAR. 

From  the  monthly  average  values,  as  well  as  the  annual  and  semi- 
amuial  ones,  we  obtain  the  result  that  the  minimum  foree  of  the  wind 
is  frit  generally  from  <!  to  7  in  the  morning,  and  the  greater  force 
fr(tm  :^  to  4  in  the  afternoon  -that  is  to  say,  almost  in  the  hours  of 
most  heat.  Neverthele.ss,  in  October,  Novemt)cr,  December,  and 
January  the  ma.ximimi  axcrage  is  from  1  to  'J  in  the  afternoon.  The 
a\  ci ages  of  the  period  from  November  to  May  occur  in  later  hours 
than  those  of  the  period  from  flune  to  ()ctol)er.  'i'lie  forct^  of  the 
wind  from  1  to  S  a.  m.  seems  to  be  greater  in  the  months  of  N<tvein- 
Vjer,  I)eceml)er,  and  January  than  in  the  three  ft)llo\ving  months, 
February,  March,  and  April.  On  tiie  contrary,  in  these  tlii-ee  latter 
months,  in  which  the  winds  from  east  to  southeast  prevail,  the  average 
velocity  in  the  hours  fwm  11  a.  m.  to  11  p.  m.  is  greater  than  in  the 
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threo  former  months,  the  winds  from  north  to  northeast  prevailing. 
And  vet  in  the  month  of  April  the  mean  or  average  velocity  from  3 
to  7  p.  m.  is  more  than  that  of  the  months  of  May,  June,  and  July. 

AVERAGE  OF  THE  HOURLY  OBSERVATIONS  OF  THE  PERIOD — MONTHLY 

AVERAGE. 

According  to  the  last  result  obtained  in  the  tables  we  find  that  the 
hourly  average  of  the  observations  during  the  period  1892-1898  was 
95  km.  per  hour,  or  2.6  km.  per  second.  The  monthly  averages 
varied  between  130  km.  (September)  and  68  km.  (December),  a  differ- 
ence of  62  km. 

WINDS   WHICH    OFTEN    ACQUIRE    A    GREATER   FORCE    IN    MANILA. 

Comparing  Tables  LXXII  and  LXXXVI  it  is  readilv  seen  that  the 
winds  which  are  accustomed  to  blow  in  Manila  with  greatest  force  are 
those  of  the  southwest,  which  predominate  in  the  months  of  May  to 
October,  and  those  of  the  east-southeast,  which  belong  to  the  months 
of  February,  March,  and  April,  and  in  part  to  the  month  of  May. 

Table  LXXXVII. — Maximum  velocity  of  the  idnd  recorded  in  Manila  in  the  interval  of 
one  hour  during  the  period  1885-1898. 


January.                             February. 

March. 

Year. 

Kilo-   lr,_g 
meters,  p^y^- 

Hours. 

Kilo- 
meters. 

Days. 

Hours. 

Kilo- 
meters. 

Days. 

Hours. 

1885 

■r.o 

35.0 

22.7 

27.2 

25.0 

23.8 

28. 0- 
23.3 
29.0 
27.0 
28.5 
23.4 
36.5 

30.0 

22 
30 

8 

21 

15 

3 

25 
26 
27 
22 
29 
24 
1 

7 

2-3  p.  m. 
1-2  p.  m. 
3-4  p.  m. 

5-6  p.  m. 

0-1  p.  m. 

11-12  noon. 

3-4  p.  m. 
4-5  p.  m. 
0-1  a.  m. 
3-4  p.  m. 
1-2  p.  m. 
4-6  p.  m. 
2-3  p.  m. 

2-3  p.  m. 

36.5 
37.5 
24.5 

30.5 

39.7 

23.5 

27.8 
^2.5 
29.0 
30.0 
33.0 
30.0 
37.0 

29.0 

26 
25 
19 

4 

10 

17 

10 
20 
24 
14 
4 
23 
16 

19 

3-4  p.  m. 
1-2  p.  m. 
2-3  p.  m. 

8-9  a.  m. 

42.5 
41.0 
27.1 

23.2 

31 
11 
16 
/    22 
1    25 
27 

20 

31 
26 
19 
27 
15 
8 
27 
f    15 
i    16 

1-2  p.  m. 
2-3  p.  m. 

1886 

1887                 

4-5  p.  m. 
5-6  p.  ra. 
4-5  p.  m. 
2-3  p.  m. 

0-1  p.  m. 

5-6  p.  m. 

1888 

1889 

8-9  p.  m.         27. 8 
IJiS-JS-    ^    32.0 

1890 

1891 

\  2-3  p.  m. 
1-2  p.  m. 
3-4  p.  m. 
5-6  p.  m. 
3^  p.  m. 
7-8  p.  m. 
4-5  p.  m. 
3^  p.  m. 

33.5 
30.8 
39.0 
42.0 
33.5 
43.4 
S.5.n 

1892 

4-5  p.  m. 

1893 

4-5  p.  m. 
3-4  p.  m. 
2-3  p.  m. 
9-10  p.  m. 
2-3  p.  m. 
0-1  p.  m. 

1894 

1895 

1896 

1897                   

1898..     ..              

5-6  p.  m.  ,      35. 0 

Mean  or  aver- 
age velocity . . 

28.3 

30.8 

34.7 

April. 

May. 

June. 

Year. 

Kilo- 
meters. 

Days. 

Hours. 

Kilo- 
meters. 

Days. 

Hours. 

Kilo- 
meters. 

Days. 

Hours. 

i8a5 

48.0 

40.0 

51.7 
27.5 
27.9 
29.9 
31.2 
30.3 
32.5 
31.5 
38.0 

41.3 

40.0 

29.0 

1 

f    U- 

\    12 

18 

12 

7 
21 

4 
19 

1 
28 
26 

15 

12 

8 

f  2-3  p.  m. 
\  5-6  p.  m. 
I  0-1  p.  m. 
{  2-3  p.  m. 
1.  3-4  p.  m. 

3-4  p.  m. 

0-1  p.  m. 

4-5  p.  m. 

2-3  p.  m. 

5-6  p.  m. 

2-3  p.  m. 

3-4  p.  m. 

3-4  p.  m. 

4-5  p.  m. 

2-3  p.  m. 

1-2  p.  m. 
f  1-2  p.  m. 
\  2-3  p.  m. 

1    53.0 

i    37.1 

41.0 
36.0 
32.9 
25.0 
36  9 

15 

17 

12 

18 

31 

3 

Id 

3-4  p.  m. 

4-5  p.  m. 

8-9  p.  m. 

2-3  p.  m. 

6-7  p.  m. 

4r-5p.  m. 

6-7  p.  m. 

5-6  p.  m. 

4-5  a.  m. 

3-4  p.  m. 
11-12  noon 

7-8  p.  m. 
10-11  p.  m. 

3-i  p.  m. 

.5-6  p.  m. 

66.0 

56.4 

49.2 
48.0 
39.0 
30.9 
45.1 
35.5 
23.0 
68.0 
52.2 

1     48.5 

^    48.0 

41.0 

29 

U 

15 
19 
13 
11 
3 
9 
7 
28 
24 

/6 
21 
18 

0-1  p.  m. 

4-5  p.  m. 

3-4  p.  m. 
3-4  p.  m. 

1886 

1887 

1888.              

1889 

1890 

2-3  p.  m. 
2-3  p.  m. 
4-5  p.  m. 
3-4  p.  m. 
7-8  a  m 

1891 

1892 

36  0         10 

1893 

63.5 
44.5 
50.0 

60.5 

28.5 

1    50  5 

15 
8 
13 

"{ 

7 

SI 

1894 

1895 

1-2  p.  m. 
4-5  p.  m. 
0-1  p.  m 
1-2  p.  m. 

1896 

1897 

1898 

j-    ow.o  1       „* 

Mean 

35.6 

42.5 

42.0 
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TvHi.K   f-XXXNII. — Maximmn  vclucity  uj  the  wind  recorded  in  Manila  in  thf  inlt 
line  hour  during  the  j)eriod  1885-1898 — Continued. 


,/  „{ 


July. 


I   Kilo- 
meters. 


I>ay8. 


1KK5 

1886 

1HH7 

I8K8 

1SH9 

1»90 

1891 

1892 

189C1 

1894 

189.T 

lH9«i 

1S97 

189S 

Mcnn 


69.0 
40.3 
52.9 
60.5 

52.2 

54.8 
65.7 
49.1 
M.O 

47.0 

47.0 
47.0 
40.0 


Hours. 


8-9  a.m. 
4-6  p.m. 
0-1  p.m. 
6-7  a.  m. 

4-5  p.m. 

0-1  a.m. 

2-3  a.m. 

10-U  a.m. 

1-2  a.m. 


24  I    3-4  p.m. 

27  3-4  a.  m. 

28  8-9  a.m. 
.,.f  10-11  a.m. 
-'lill-12noon. 
31  I    2-3  p.m. 


53.0 


August. 


^"*»-    Days 
meters.  **'"• 


59.0 
55.6 
35.0 
55.0 

52.9 

40.8 
43.1 
33.3 

48.8 

48.5 
50.5 
63.0 

53.0 

52.0 


49.3 


Hours. 


9-10  a.m. 
1-2  p.m. 
3-4  p.m. 
2-3  p.m. 

3-4  p.m. 

3-4  p.m. 
0-1  p.m. 
2-3  p.m. 
7-8  p.m. 

7-8  p.m. 
7-8  p.m. 
4-5  a.  m. 

9-10  a.  m. 

1-2  a.  m. 


September. 


Kilo- 
meters. 


57.0 
44.8 
79.0 
69.5 

35.7 

100.0 
46.0 
45.1 
90.0 

89.0 
65.0 
44.5 

57.0 

31.5 


61.0 


Days. 


.^ 


Hours. 


1-2  p.m. 
1-2  p.  m. 
2-3  p.m. 
2-3  a.m. 
11-12  noon. 
1-2  p.  m. 
7-8  a.m. 
1-2  p.m. 
0-1  a.m. 
11-12  mid- 
night. 
9-10  a.  m. 
6-7  a.  m. 
4-5  p.  m. 

0-1  p.m. 

3-4  p.m. 


Year. 


October. 


November. 


Kilo- 
meters. 


1885 

1886 

18.>7 

1S88 

1SS9 

1S90 

1S91 

1.H92 

1,S9;< 

IsiM 

1H9.=S 

18% 

1897 

1898 

Mean 


35.0 

38.2 
55.0 
27.9 
45.3 
57.8 
20.2 
47.4 
73.0 
90.0 
37.5 
74.0 

54.0 

38.5 


49.6 


Days. 


Hours. 


meters.  :^*>^- 


2-S  p.m. 
1-2  p.m. 
0-1  p.m. 
5-6  p.m. 
8-9  a.  ni. 
2-3  p.m. 
.5-6  p.m. 
1-2  p.m. 
1-2  a.  m. 
3-4  a.m. 
4-5  p.  m. 
>^9  a.  m. 


W   10-11  a.m. 


96.0 
32.3 
32.8 
27.0 
30.5 
81.1 
.58.4 
36.2 
32.1 
41.0 
50.5 
20.0 

25.0 


Hours. 


3^ 
11-12 
1-2 
4-5 
C-7 
0-1 
8-9 
.5-6 


15  1 11-12 
17  I  0-1 
2  I  1-2 
24  \  0-1 
13  I  2-3 
29  1-2 
13     9-10 


p.m. 
noon, 
p.m. 
p.m. 
a.m. 
p.m. 
a.m. 
p.m. 
noon, 
p.m. 
p.m. 
p.m. 
p.m. 
p.m. 
a.m. 


44.0 


December. 


Kilo- 
meters. 


39.0 
25.0 
18.9 
19.8 
42.0 
29.0 
28.8 
25.9 
36.0 
57.0 
25.5 
33.5 

26.0 

38.0 


Days. 


Hours. 


0-1 

1-2 

1-2 

2-3 

2-3 

1-2 

10-11 

10-11 

10-11 

3-1 

1-2 

:i-4 


p.m. 
p.m. 
p.m. 
p.m. 
p.m. 
p.m. 
a.m. 
a.m. 
a.  m. 
p.  m. 
p.m. 
p.  m. 


2-3  p.  m. 
2-3  p.m. 


Maxi- 
mum 
annual 
veloc- 
ity. 


96.0 
56.4 
79.0 
69.5 
52.9 
100.0 
65.7 
49.1 
90.0 
90.0 
65.0 
74.0 

57.0 

52.0 


VII.— M.VXIMIM   HOIKLY   VEDXITY  OF  THE  WIND  IX  MANILA. 

Table  LXXXVII  contaiii.s  the  monthly  niaxiimini  veloc-itie.s  of  the 
wind  in  Manila  in   the  interval  of  a  .•iint^le  hour  during   the  period 

FIOURLY    VELOflTIES    MOST    KXTR.AOKDIN.VKV    OF   THE    PERIOD. 


The  inaxiniuin  nio.^t  extraordinarv  veloeity  of  all  the  period  wa.s 
that  recorded  from  7  to  s  of  the  morning  of  the  8(Jth  of  September, 
1890,  during  which  the  wind  l)le\v  at  the  rate  of  100  kilometers;  that 
is  to  say,  at  the  rate  2"  meters  per  .seetmd.  This  last  sum  is  nothing  but 
the  hourly  average  of  said  velocity  of  100  kilometers;  but  in  the  rec- 
ord.s  of  this  observatory  we  lind  that  during  the  interval  of  that  hour 
there  were  wind  s<|uall.>  or  j)uHs  which  im'a.suied  4o  meters  per  second. 

The  next  greatest  maximum  velocity  was  of  '.'H  kilometers  (:^»>.7 
meters  per  second),  recorded  from  :*  to  4  p.  m.  on  the  7th  of  Novem- 
ber, 1885.    The  third  greatest  hourh'  velocity  obtained  was  of  90  kilo- 
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meters  (25  meters  per  second),  taken  from  11  to  12  m.  on  the  30th  of 
September,  18i»3,  and  from  3  to  4  a.  m.  on  the  3d  of  October,  18!)4. 

All  these  maximum  velocities  were  occasioned  and  recorded  during 
the  passing  of  some  cyclone  north  of  Manila. 

MAXIMIJ>I   HOURLY   VELOCITIES    OF  EACH   MONTH. 


The  maximum  hourly-  velocities  of  each  month  can  be  seen  in  the 
following  table: 

Kilometers. 

January  370  (1885) 

Februa'rv 397  (1889) 

March  .'. 434  (1896) 

April 527  (1889) 

Mav 635  (1893) 

Jiiiie 580  (1890) 

July 690  (1880) 

August 630  (1896) 

Sei)teinber 1,  000  (1890) 

October 980  (1880) 

November 960  (1886) 

December 570  (1890) 

The  fourteen  annual  maxima  are  distributed  among  the  different 
months  of  the  year  as  follows: 


June 
July. 


August  . 2 


September 6 

October 2 

November 1 


VIII.— MONTHLY,  ANNUAL,  AND  SEMIANNUAL  AVERAGE  OF  FRE- 
QUENCY OF  THE  WINDS  IN  SOME  OF  THE  PLACES  OF  THE 
ARCHIPELAGO. 


AVERAGE    FREQUENCY   OF   THE    WINDS    IN    APARRI,  ALBAY,  AND    ILOILO. 

Being  impossible  to  discuss,  as  we  would  like  to,  or  as  it  might  be 
well  to  do,  the  frequency"  of  the  winds  in  distinct  islands  and  localities 
of  the  archipelago,  we  will  content  ourselves  with  discussing  this  sub- 
ject, taking  the  three  stations  of  Aparri,  Albay,  and  Iloilo.  north  and 
south  of  Luzon  and  in  the  center  of  the  Visayan  Islands.  To  accom- 
plish this  end  we  give  in  Tables  LXXX VIII  and  LXXXIX  the  mean 
frecpiencv  of  the  winds  of  Aparri  and  All)ay,  obtained  by  six  daily 
observations  taken  during  1886-1895.  By  reason  of  the  fact  that  the 
records  of  said  stations  are  lacking  in  the  observations  of  some  davs 
and  hours,  we  are  obliged  to  omit  from  both  tables  some  tliree  entire 
months  and  here  and  there  some  isolated  days  scattered  through  the 
different  years  of  that  period.  This,  however,  does  not  in  an}"  way 
change  the  relation  between  the  monthly,  annual,  and  semiannual 
averages. 

Table  XC  contains  the  average  or  mean  frequency  of  the  winds  in 
Iloilo  (though  not  complete)  obtained  during  the  period  1894^-1897. 
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Tahi.k  1.,XXXV'III. — Moutlilij,  nnniuil,  <iiid  .st'mi<tnnwil  <ivero(jr  nf  jref/ur:nr>/  of  the  irind» 
at  (he  rnelrorologicol  st/tlion  of  AjKirri  [north  of  Luzon)  1886-1895. 


Month. 

N. 
NNW. 

NW. 
WNW. 

W. 
WSW. 

8W. 

8SW. 

S. 
SSE. 

SE. 
ESE. 

E. 
ENE. 

NE. 
NNE. 

Calm. 

Total 
of  ob- 
serva- 
tions. 

.lanunrv 

11.3 
12.3 
15.2 
18.0 
25.2 
19.7 
28.7 
24.5 
25.1 
16.2 
6.0 
5.9 

3.5 

4.8 
4.8 
7.3 
10.4 

0.8 
2.2 
1.4 
2.9 
4  •» 

1.9 

4.5 

6.5 

4.2 

8.9 

22.4 

25.0 

33.9 

25.2 

9.1 

3.4 

4.0 

9.1 
9.4 
13.6 
19.7 
20.0 
*<.8 
29.8 
25.7 
12.9 
8.4 
3.4 
5.9 

14.4 
11.9 
13.8 
13.7 
15.3 
18.1 
11.8 
11.1 
10.8 

8.9 
10.0 

9.2 

46.6 

38.7 

33.0 

25.0 

20.2 

11.7 

7.2 

5.2 

9.2 

25.8 

44.5 

45.7 

75.7 
65.9 
74.6 
64  6 
51.9 
36.4 
35.6 
35.4 
39.9 
71.1 
87.5 
89.2 

20.3 
19.5 
21.2 
24.6 
25.8 
23.0 
26.2 
•26.9 
31.2 
29.1 
20.6 
20.1 

I  836 

1  692 

.MHTch  .                 

1.836 
1  800 

A|iril 

Miiv 

1  6.38 

8.1  1        fy.9, 
10.9  1        7.4 
12.9           7.4 

1  620 

.Iiilv     

1  644 

1  K'O 

17.0 
9.1 
3.1 
2.5 

8.7 
3.5 
1.5 
0.5 

1  (ViO 

OclolHjr 

I  Kl  > 

l>e<!umber 

l.hO 

Avfnige 

.\vtTHKe.     Ntivem- 

l>ir  to  May 

.\vcriijft'.   June   to 

October 

17.3 
13.4 
22.8 

7.8 
5.1 
11.6 

3.9 
1.9 
G.6 

12.4 

4.8 

23.1 

16.1 
11.6 
22.3 

12.4 
12.6 
12.1 

26.1 
36.2 
11.8 

60.7 
72.8 
43.7 

24.0 
21.7 
27.3 

T.\ni.K  LXXXIX. — Monthly,  annual,  and  seiniannwtl  average  of  frequency  of  the  irintls 
at  the  meteorological  station  of  Albay  [south  of  Luzon),  1886-1895. 


Month. 


Januarj' 

Kftiruary 

.Miirth 

April 

May 

Juin- 

July 

August 

September 

October 

November 

iJccember 

Average 

Avi-rage.     Novem- 

bor  to  May 

Average,  June   to 

(Jctober 


N. 
NNW. 


2.1 
2.9 
1.0 
0.4 
1.0 
1.9 
1.8 
6.0 
4.8 
5.1 
5.3 
4.3 


3.1 
2.4 
3.9 


NW. 
WNW. 


0.1 
0.0 
1.1 
0.1 
1.0 
.5.3 
6.1 
11.2 
9.1 
1.7 
1.3 
0.2 


3.1 
0.5 
6.7 


W. 
WSW. 


0.1 

6.9 

11.6 

1.6 

2.5 

11.0 

27.7 

21.2 

27.5 

8.6 

2.8 

1.7 


10.3 
3.9 
19.2 


SW. 
SSW 


0.0 

7.4 

4.4 

0.8 

5.9 

14.1 

i5.7 

38.6 

47.4 

16.1 

6.4 

10.5 


15.6 
5.1 
30.4 


S. 
SSE. 


0.0 
0.1 
6.5 
4.8 
7.3 
7.1 
8.9 
6.3 
7.2 
4.9 
1.4 
1.8 


4.4 

C.9 


SE. 
ESE. 


0.9 

1.5 
3.9 
4.9 
5.0 
5.5 
7.6 
8.2 
3.2 
4.0 
4.0 
1.8 


3.1 

5.7 


E. 
ENE. 


68.9 
67.1 
80.3 
86.2 
78.4 
49.5 
17.8 
18.5 
7.9 
36.1 
47.6 
48.8 


50.6 
68.2 
26.0 


NE. 
NNE. 


80.8 

59.2 

39.8 

26.3 

11.0 

12.2 

7.4 

7.0 

8.2 

38.8 

63.2 

77.8 


36.0 
51.1 
14.7 


Calm. 


32.6 
22.9 
3.5.0 
49.5 
70.3 
67.4 
69.8 
66.6 
59.3 
66.5 
45.9 
35.5 


51.8 
41.7 
65.9 


Total 
of  ob- 
serva- 
tions. 


1.668 
1.680 
1.836 
1.746 
1.824 
1.740 
1.644 
1.836 
1.746 
1.818 
1.602 
1.824 


Table  XC. — Monthly,  annual,  and  semiannwU  average  of  frequency  of  the  winds  at  (he 
agricultural  station  of  Iloilo,  1894-1897. 


Month. 


.Tnnnary 

Kvtiruary 

March 

April 

May 

J  uric 

'Miy 

v  igust 

-   ptcmber 

■■  iitober 

X<ivcmf>er 

December 

.Vverage 

Average.     Novem- 

l>erto  May 

Average,  June    to 

( )cU>ber 


N. 
NNW. 


47.0 

41.3 

38.3 

30.3 

9.3 

10.8 

5.5 

3.5 

6.3 

21.3 

36.8 

42.0 

24.4 

35.0 

9.5 


NW. 
WNW. 


18.3 

21.0 

16.0 

18.8 

8.0 

6.5 

2.8 

1.5 

1.3 

9.3 

7.8 

4.0 

9.6 

13.4 

4.3 


W. 
WSW. 


P  0 — VOL  4 — 01- 


1.3 
1.3 
2.0 
4.3 
13.5 
15.0 
16.0 
13.5 
5.3 
5.3 
4.8 
2.3 

7.1 

4.2 

4.0 

-21 


SW. 

S. 

SE. 

E. 

NE. 

SSW. 

SSE. 

ESE. 

ENE. 

NNE. 

y 

0.0 

0.3 

0.0 

13.7 

40.3 

0.3 

0.0 

0.0 

6.5 

41.5 

0.0 

0.7 

0.3 

9.0 

53.0 

2.3 

2.5 

3.5 

14.3 

38.8 

22.0 

17.5 

19.0 

9.3 

14.0 

20.8 

14.8 

13.8 

12.8 

15.5 

28.3 

24.5 

23.3 

12.0 

6.0 

45.8 

3:1.5 

11.3 

5.8 

4.3 

43.5 

36.5 

14.8 

6.3 

4.0 

16.3 

13.7 

8.7 

9.7 

22.7 

4.5 

2.0 

4.3 

12.5 

41.5 

1.3 

0.8 

0.5 

9.5 

61.3 

15.4 

12.2 

8.3 

10.1 

28.6 

4.3 

3.4 

3.9 

10.7 

41.5 

30.9 

24.5 

14.4 

9.3 

10.5 

Calm. 


3.0 
3.8 
4.7 
5.5 
11.5 
10.3 
5.8 
5.0 
2.5 
17.0 
6.0 
2.5 

6.5 

5.3 

8.1 


Total 
of  oIh 
serva- 
tions. 


3T2 
452 
372 
480 
4% 
4N) 
4% 
496 
480 
372 
480 
496 
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CONCLUSIONS   WHICH    FOLLOW    FROM   THESE   TABLES. 

From  these  tables  we  find,  lirst,  that  at  the  station  in  Aparri  the 
winds  most  prevalent,  even  in  the  months  of  July  to  September,  are 
those  from  north  to  east,  and  those  less  prevalent  are  from  the  west. 

Second.  That  at  the  station  in  Albay  the  most  prevalent  winds  during 
the  year  are  those  from  north  to  east,  with  the  exception  of  only  three 
months— July.  August,  and  September — in  which  the  most  or  greater 
freciuency  prevails  in  those  of  the  third  quadrant.  During-  the  months 
of  March.  April.  May.  and  June  there  is  to  be  seen  a  marked  inclina- 
tion in  the  prevailing  winds  from  the  east,  corresponding  to  east  to 
east-northeast,  the  maxinuim  monthly  frequency,  so  that  in  other 
months  when  winds  of  the  lirst  quadrant  prevail  those  from  northeast 
and  north-northeast  give  a  higher  degree  of  prevalency. 

Third.  In  Iloilo  the  north  winds  prevail  in  the  months  of  January, 
February,  March,  April,  October,  November,  and  December,  and  winds 
from  the  south,  principally  those  comprised  of  south  and  southwest 
winds,  prevail  in  the  other  months — May,  June,  July,  August,  and 
September. 


chaptp:r  VII. 

CliOUDS.' 

INTRODUCTION. 

This  important  metoorolocfical  olemont  exercises  a  notable  influence 
upon  the  cliiuiitolotry.  l)()th  diroctly  iiiid  indirectly,  in  a  oi-ojiter  or  less 
dfurcc.  predisposing^  the  o-cueral  conditions  of  the  atmosphere  to 
diverse  alterations,  and  indii-atin*;  by  its  form,  disposition,  and  heijifht, 
and  by  its  direction,  velocity,  and  position,  the  j^reat  atmospheric 
chantjes. 

On  the  other  hand,  the  direction  and  velocity  of  the  clouds  ciin  be 
an  indication,  to  a  <iieater  or  less  dejjfree,  of  the  diurnal  ascending''  cur- 
rents, caused  for  the  most  pait  by  the  ifi'^'ater  or  smaller  terrestrial 
irradiation,  wiiich  is  an  important  factor  in  climatolo«,^y. 

In  this  chapter  we  have  coUectiMl  all  the  infoi'ination  concerninjj  the 
clouds  which  has  l)een  ol)served  at  the  obs(>rvatory  in  Manila,  and  we 
will  deal  first  with  that  portion  of  it  which  refers  to  the  luunber  of 
clouds;  after  that  we  will  consider  the  movements  of  the  clouds,  and 

finally  will  trive  the  results  w^hich  have  been  ol)tained  with  the  most 
modern  phot()j,n-ai)hic  a[)paratus,  by  which  means  we  have  been  able 
to  analyze  and  compare  them,  one  to  another,  thus  brintrintj  them  into 
r«»lation  with  the  most  important  climatologic  elements,  namely,  the 
temperature  and  atmospheric  pressure. 

I.  NITMBER  OF  CLOUDS. 
WHAT    IS    UNDERSTOOD    BY    CLOUDINESS   OR   NEBIILOUSNESS. 

The  lumiber  of  clouds  constitute  what  we  call  a  condition  of  cloudi- 
ness or  ne))ulousness,  modifyinjif  the  aspect  of  the  sky  in  such  a  man- 
ner and  in  such  varying  degrees  as  to  be  called  ch^ar,  covered,  or 
varialde.  The  numl)er  or  (juantity  of  clouds  is  generally  measured  by 
a  settle,  from  (»  to  1(>,  by  0  it  being  understood  that  the  sky  is  clear, 
and  by  J()  that  the  sky  is  completely  covercMl  by  clouds. 

The  sky  is  generally  called  cleai*  when  the  scale  does  not  pass  over 
'^  d(>grees,  varial)le  when  Ix'tween  3  and  7  degrees,  and  clouded  when 
more  than  the  seventh  part  of  the  sky  is  covered. 

CLOUDINESS   IN    MANILA. 

In  Table  XCT  we  give  by  months  and  years  the  average  iMmiber  of 
clouds  observed  to  prevail  in   Manila   from   the   hourly  (jbst'rvations 

*  We  owe  the  statements  contained  in  this  chapter  to  Father  Algn^,  director  of  this 

observatory,  frnm  whoi^e  la.'^t  jmblication,  The  Clouds  in  thi'  Philii)i)int'  Archiitelago, 
We  have  ust'd  extracts  and  totals,  lx\>*ides  an  interesting  study  upon  the  solar  splendor 
and  the  sky  of  Manila. 
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made  since  1886  up  to  and  including  1898.  From  a  study  of  these 
averages  an  adequate  idea  maj^  be  obtained  of  the  extent  of  cloudy 
days  in  Manila  during  each  year. 

Table  XCI. — Monthly  and  yearly  average  cloudiness  at  Manila  during  the  period  from 

1885  to  1898. 


Year. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Aver- 
age. 

1885 

3.0 
3.0 
4.0 
4.5 
4.0 
4.9 
5.9 
5.6 
4.7 
5.3 
5.0 
5.1 
3.6 
5.3 

3.4 
3.0 
4.6 
2.3 
3.4 
4.8 
3.7 
3.6 
4.1 
5.0 
3.7 
4.3 
4.0 
3.9 

3.0 
2.0 
4.6 
3.1 
2.4 
3.5 
3.5 
5.0 
4.0 
3.5 
4.6 
4.4 
4.3 
5.4 

3.0 
2.0 
4.9 
2.3 
2.6 
4.7 
3.8 
3.8 
4.0 
3.2 
3.2 
2.7 
4.3 
5.2 

2.0 
2.8 

6.2 
4.4 
3.1 
6.1 
5.0 
4.9 
6.2 
6.2 
6.8 
7.2 
5.3 
5.9 

5.0 
6.6 
6.5 
6.8 
6.6 
6.1 
7.5 
6.5 
6.6 
7.8 
7.8 
6.9 
6.5 
7.7 

6.0 
6.2 
3.0 
8.5 
6.7 
7.7 
7.9 
7.6 
8.0 
8.6 
6.7 
7.8 
7.4 
8.0 

6.3 

7.0 
6.3 
7.1 
7.4 
7.0 
8.6 
7.1 
7.7 
7.5 
8.1 
8.9 
8.0 
7.5 

4.0 

7.7 
8.9 
6.0 
6.5 
8.7 
8.1 
7.8 
7.8 
8.8 
8.5 
7.0 
7.3 
6.7 

4.0 
6.6 
5.2 
5.6 
6.4 
7.6 
4.7 
6.5 
6.5 
6.8 
.5.4 
6.4 
7.1 
7.2 

4.0 
6.8 
6.4 
4.6 
6.5 
4.7 
6.7 
7.1 
6.6 
7.1 
5.4 
3.8 
6.0 
7.1 

3.0 
6.9 
5.5 
4.5 
6.3 
4.3 
6.7 
6.3 
6.2 
6.1 
5.9 
4.9 
6.9 
5.7 

3  9 

188()        

5  1 

1887 

5  9 

1888 

5  0 

1889 

5  2 

1890 

5  8 

1891 

6  0 

1892 

5  9 

1893  

6  0 

1894 

6  3 

1895               

5  9 

1896  

5  8 

1,S97 

5  9 

1898 

fi  3 

Average  — 

4.6 

3.8 

3.8 

3.5 

5.1 

6.8 

7.5 

7.5 

7.4 

6.1 

5.8 

5.6 

5.6 

GENERAL    ASPECT   OF   THE    SKY   AT   MANILA. 


Dividing  the  day  into  four  parts — early  morning,  morning,  after- 
noon, and  evening— we  will  consider  the  general  aspect  of  the  sky  at 
Manila,  using  the  general  denominations  of  clear,  covered,  and  variable. 
We  take  into  account  only  the  observations  that  have  been  made  and 
verified  since  the  year  1890,  which  we  include  in  the  following  tables, 
XCII,  giving  the  averages. 

Table  XCII. — General  aspect  of  the  sky  at  Manila,  1890-1898. 

JANUARY. 


Early  morning. 

Forenoon. 

Afternoon. 

Night. 

Year. 

5 

•a 
1 
6 

6 
.1 

OS 

> 

5 

o 
o 

0) 

•c 
> 

1 

'6 

a 

0 

o 

6 

6 
3 

1 

5 

■2 

1 

•c 

as 
> 

1890 

9 
8 
4 
14 
6 

15 
14 
23 
12 

4 
6 
18 
5 

I 
8 
2 
6 

18 
17 
9 
12 
16 
8 
9 
6 
13 

2 
4 

1 
6 
2 
8 
8 
11 
9 

6 
9 

19 
5 

14 
5 
8 
2 

2 

23 
18 
11 
20 
15 
18 
15 
18 
20 

2 
2 
4 
5 
2 
5 
5 
13 
6 

14 
9 
19 
13 
17 
13 
11 
3 
3 

15 
20 
8 
13 
12 
13 
15 
15 
22 

6 
10 
10 
14 
13 
13 
14 
20 
11 

5 
7 
11 
5 
8 
7 
5 
1 
5 

20 

1891 

14 

1892 

10 

1893 

12 

1894 

10 

1895 

11 

1896 

12 

1897 

10 

1898 

IS 

Average 

11.7 

7.3 

12.0 

5.7 

7.7 

17.6 

4.9 

11.3 

14.8 

12.3 

6.0 

12.7 

FEBRUARY. 

1 

13 

6 

9 

5 

11 

12 

2 

13 

13 

11 

8 

»     f 

15 

3 

10 

12 

7 

9 

8 

8 

12 

16 

2 

10 

14 

6 

9 

12 

6 

11 

12 

6 

11 

18 

3 

8 

13 

5 

10 

10 

5 

13 

7 

6 

15 

16 

5 

7 

13 

6 

9 

7 

7 

14 

3 

8 

17 

15 

6 

13 

5 

10 

13 

7 

8 

10 

9 

9 

17 

7 

12 

6 

11 

8 

6 

16 

11 

4 

14 

17 

8 

18 

4 

6 

11 

6 

11 

9 

6 

13 

19 

5 

14 

4 

10 

13 

4 

11 

10 

7 

11 

K. 

^ 

10 

13.8 

5.0 

9.3 

10.2 

6.6 

11.5 

8.0 

7.4 

12.8 

16.1 

4.3 

7.8 

1890 

1891 

1892 

1893 

1894 

1895 

1896 

1897 

1898 

Average 
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Taui.k  X("1I. — <liner(il  nnprct  of  (Iw  kIc;/  at  MniiUd,  ISDO-I^'JS — ('ontinuud. 

MARCH. 


Ycur. 


1890 

1891 

1892 

1893 

1894 

1895 

1896 

1897 

1H98 

AvtTUgf 


Early  morning. 


7.1 


Forenoon. 


10.0 


Afternoon. 


Night. 


7.7     13.8     17.8       4.9 


APRIL. 


1«9() 

1«91 

1892 

1893 

WM 

189.". 

189(! 

1897 

1898 

Average 


14 

7 

9 

7 

8 

15 

5 

11 

14 

13 

11 

17 

3 

10 

11 

5 

14 

6 

10 

14 

15 

4 

•20 

•2 

8 

10 

2 

18 

7 

2 

21 

18 

3 

18 

5 

7 

12 

3 

15 

10 

7 

13 

17 

4 

18 

2 

10 

9 

5 

16 

7 

6 

17 

19 

4 

22 

3 

5 

17 

7 

G 

12 

6 

13 

21 

3 

22 

5 

3 

20 

3 

7 

17 

3 

10 

23 

3 

13 

4 

13 

ti 

0 

24 

4 

1 

25 

17 

3 

10 

5 

9 

10 

9 

11 

2 

11 

17 

13 

7 

17.8 

4.0 

8.2 

11.3 

1.7 

14.0 

7.8 

6.2 

16.0 

17.3 

4.7 

MAY. 


1890 

1.H91 

ISiTJ  

4 

10 
11 
3 
3 
5 
(■> 
10 
10 

(■> 
11 

6 
11 
11 

8 
17 

4 

6 

21 
10 
15 
17 
17 
18 
8 
17 
15 

2 
2 
12 
2 
4 
3 
3 
5 
4 

11 
13 
4 
10 
12 
12 
16 
2 
7 

18 

16 

15 

19 

15 

16 

12 

2-1^ 

20 

2 
2 
6 
1 
2 
2 
2 
0 
1 

13 
16 
12 
15 
21 
17 
16 
3 
18 

16 
13 
13 
15 
8 
12 
13 
28 
12 

2 
12 
5 
7 
0 
3 
G 
9 
9 

11 
7 
12 
13 
16 
15 
16 
4 
8 

18 
12 
14 

ihy;i 

iwi 

1.H95 

11 
9 
13 

iKw; 

9 

1H97 

1898 

18 
14 

AviTiige 

6.9 

8.8 

15.3 

4.1 

9.6 

17.3 

2.0 

14.5 

14.5 

6.6 

11.3 

13  1 

JUNE. 


1890 

1 
3 
4 
6 
9 
2 
2 
7 
1 

4 

24 
9 
4 

11 

14 
7 
7 

17 

25 
S 
17 
20 
10 
14 
21 
16 
12 

2 
6 
1 
4 
2 
3 
2 
1 

17 

20 
11 
3 
10 
12 
7 
9 
17 

13 

8 
13 
26 
16 
16 
20 
19 
12 

1 

"i" 

"i '" 
1 

1 
1 

8 
20 
13 

7 
20 
20 
16 
12 
24 

21 
10 
16 
23 
9 
9 
13 
17 
6 

6 
2 

:1 

G 

i 
1 

3 
2 

5 
21 
12 

5 
IC 
14 
13 

7 
19 

19 

1891 

7 

1892 

15 

189;$ 

19 

1S94 

12 

1895 

15 

1«9(; 

16 

1^97 

20 

1898 

9 

3.9 

10.8 

15.3 

2.3 

11.8 

15.9 

0.7 

15.5 

13.8 

2.9 

12.4 

14.7 

JULY. 


181HI 

1 
4 

2 
3 

1 
8 
3 
2 

1 

3 
18 
13 
12 
12 
11 
20 
12 
18 

27 
9 
16 
16 
18 
12 
18 
17 
12 

1 
...... 

1 
0 
8 
2 

1 

6 
21 
17 

7 
16 
11 
17 
13 
15 

24 
10 
13 
23 
15 
12 
12 
16 
16 

0 

1 

...... 

0 
2 

1 

7 
26 
17 
16 
27 
18 
19 
21 
29 

24 
4 
14 
14 
4 
17 
11 
10 
2 

1 
3 
3 
2 
0 
4 
4 
2 
1 

4 
23 
16 
17 
26 
15 
19 
15 
22 

26 

18'.ll 

5 

189-2 

12 

189;t 

12 

18»l 

5 

1K9.'> 

12 

ISW. 

8 

1897 

14 

1898 

8 

Averiige  

2.8 

13.2 

15,0 

1,5 

13.7 

15.8 

0.6 

20.0 

10.4 

2.2 

17.4 

11.4 
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Table  XCII. — General  aspect  of  the  nky  at  Manila,  1S90-1SHS — Continued. 

AUGUST. 


Early  morning. 

Forenoon. 

Afternoon. 

Night 

Year 

6 

■s 

•a 
o 
O 

1 

> 

i 

§ 
0 

•E 

5 

■2 

•0 

a 
0 

0 

6 

> 

u 

si 

0 

D 
0 

0 

6 
S 

si 
•E 

lt(9U        

0 

1 

7 
2 
1 

4 

1 
25 
11 
18 
17 
16 
23 
15 
17 

30 
5 
13 
11 
13 
11 
8 
15 
11 

1 
...„. 

"3" 

4 

1 

"2" 

6 
25 

7 
18 
15 
17 
22 
11 
17 

24 
6 
22 
13 
13 
10 

J 

12 

0 

"2 '" 
0 

...... 

4 
27 
17 
25 
18 
18 
27 
18 
15 

27 
4 
14 
G 
11 
13 
4 
13 
15 

1 
..„.. 

1 
0 

1 
"2" 

3 

2 
26 
14 
15 
19 
25 
25 
16 
20 

28 

1891 

5 

1892 

15 

1893 

15 

189-1 

12 

1895 

5 

18% 

6 

1897 

1898 

i 

3 

13 

8 

Avi'rage 

" 

15.9 

13.0 

1.4 

15.3  14.3 

0.3 

18.8  1  11.9 

1.1 

18.0 

11.9 

SEPTEMBER. 


1890 

28 
17 
16 
15 
16 
23 
13 
8 
11 

2 
11 

7 

14 
11 

6 
15 
21 
16 

...... 

1 

"-2."' 
3 
2 

"2" 

30 

18 
16 
13 
15 
16 
10 
7 
8 

30 

22 
19 
17 
20 
20 
10 
9 
17 

25 
21 
19 
16 
21 
24 
13 
13 
10 

5 

1891 

2 
7 
1 
3 
1 
•2 

1 
3 

11 
13 
17 
13 
11 
18 
23 
20 

2 
1 
1 

6 

8 
11 
13 
8 
9 

19 
21 
13 

1 
4 
1 
3 
0 
5 

8 

1892 

7 

1893 

13 

1894 

6 

1895 

6 

1896 

12 

1897 

17 

1898 

16 

2.2 

16.3 

11.5 

1.2 

14.8 

14.0 

0.4 

18.2 

11,4 

2.0 

18.0 

10.0 

OCTOBER. 


1890 

1891 

1892 

1893 

1894 

1895 

1896 

1897 

1898 

Average 


2 

19 

9 

9 

7 

13 

8 

11 

8 

8 

9 

14 

3 

10 

5 

16 

8 

14 

6.5 

12.7 

10 

3 

23 

5 

2 

25 

6 

2 

17 

13 

10 

13 

8 

2 

22 

7 

13 

6 

11 

5 

14 

12 

2 

16 

15 

8 

12 

12 

4 

14 

13 

1 

16 

14 

9 

11 

15 

8 

10 

13 

5 

17 

9 

7 

17 

8 

12 

11 

8 

9 

12 

10 

9 

13 

18 

4 

11 

16 

3 

13 

15 

6 

1 

10 

3 

8 

20 

1 

11 

19- 

0 

14 

9 

5 

16 

10 

1 

21 

10 

1 

16 

11.8 

6.0 

13.3 

11.7 

2.3 

17.0 

11.7 

6.1 

12.6 

NOVEMBER. 


1890 

12 
7 
5 
4 
6 
7 

12 
9 
6 

7 

12 
13 
11 
12 
15 
3 
4 
17 

11 
11 
12 
15 
12 

8 
15 
17 

7 

8 
7 
3 
2 
4 
8 
9 
2 
3 

5 
17 
16 
10 
11 
12 
1 
7 
16 

17 
6 
11 
18 
15 
10 
20 
21 
11 

6 
2 

1 
1 
6 
4 
6 
1 
1 

8 
21 
20 
15 
15 
15 
15 

8 
17 

16 

7 

9 

14 

9 

11 

24 

21 

12 

16 
7 
6 
5 
8 
10 
22 
9 
7 

7 
17 
15 
10 
15 
16 
16 

7 
17 

7 

1891 

6 

1892 

9 

1893 

15 

1894 

7 

1895 

4 

1896 

8 

1897 

14 

1898 

6 

Average 

7.6 

10.4 

12.0 

5.1 

10.5 

14.4 

3.1 

13.2 

13.7 

10.0 

11.5 

8.5 

DECEMBER. 


1890 

1891 

1892 

1893 

1894 

1895 

1896 

1897 

1898 

Average 


19 

4 

8 

13 

5 

13 

10 

8 

13 

20 

5 

5 

14 

12 

1 

19 

11 

0 

26 

5 

6 

14 

3 

8 

20 

3 

7 

21 

3 

9 

19 

17 

4 

6 

8 

17 

1 

19 

11 

0 

20 

11 

8 

10 

7 

16 

8 

5 

15 

11 

3 

19 

9 

9 

13 

9 

11 

11 

5 

14 

12 

1 

16 

14 

12 

8 

14 

5 

12 

3 

6 

22 

4 

2 

25 

21 

2 

5 

10 

16 

2 

11 

18 

4 

14 

17 

9 

9 

15 

10 

6 

3 

10 

18 

2 

12 

17 

15 

8 

9.2 

9.5 

12.3 

4.0 

11.8 

1.5.2 

2.5 

14.0 

14.5 

13.0 

8.1 
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IM1'(JRTANT    ( )HSKKVATI(  )NS. 

If  we  closely  examine  the  prccedino-  tjibjcs,  we  will  find  that  they 
contain  some  iriterestiii','-  details  of  iinportance  in  ciimatoloijv.  Coiii- 
parinir  some  months  with  others,  we  will  see  that  the  clear  earlv 
mornings,  mornint^s.  afternoons,  and  eveninjfs,  or  nij^hts  increase 
in  proportion  nearly  re«(ularly,  hej^inninj^  with  Au»,'ust  and  increas- 
int^  until  April,  when  they  reach  their  maximum  averat,'e.  On  the 
otner  hand.  tlu>  number  of  clouded  early  mornintrs,  mornintrs,  after- 
noons, and  niirhts  decrease  in  almost  ret,^ular  j)roi^ression  from  April  to 
Auj^ust.  'Vhr  niiml)er  of  clouds,  or  cloudy  afternoons,  increase,  also, 
pro«:ressively,  until  Aujifust.  foi-  the  reason  that  tornadoes  develop, 
particularly  after  midday,  from  the  month  of  April  until  the  month 
of  Aui^ust.  when  they  heu-in  to  diminish.  For  this  same  reason  it 
may  he  noted  that  the  munher  of  clear  afternoons,  and  even  nights,  is 
greater  in  March,  a  month  generally  free  of  tornadoes,  than  in  April, 
sini'e  March  is  the  clearest  month  ()f  the  whole  year,  especiallv  during 
the  mornings  and  early  in  the  uu)rning.  Regarding  the  clear  correla- 
tion of  the  early  moiiiings.  mornings,  afternoons,  and  nights  durini' 
the  dill'erent  months  it  will  he  observed: 

(1)  That  in  the  months  of  December.  Jaiuiary.  February.  March. 
and  April  the  numl)er  of  clear  earlv  mornings  and  nights  is  nuich 
greater  than  the  nund)er  of  cloudy  ones,  beginning  to  increase  gradu- 
ally in  l)eceml)er;  that  in  March  the  number  of  clear  nights  and  earlv 
mornings  is  twice  as  great  as  the  iunul)er  of  cloudy  ones,  and  this 
proportion  is  observed  until  April,  when  it  begins  to  decrease  in  May 
very  rapidly  and  continues,  successively,  during  the  other  months,  so 
that  in  August  the  number  of  <'loudy  mc-rnings  and  nights  is  much 
greater  than  the  iuunl)er  of  ch'ar  mornings  and  nights. 

(2)  From  April  the  numl)er  of  cloudy  and  variable  afternoons  begins 
to  increase  very  perceptil)ly  and  contimies  to  August,  probablv  for 
the  reason  that  the  tornadoes  develop  during  this  month,  and  espei-iallv 
during  the  afternoons. 

(8)  Generally  from  May  until  October  the  number  of  clear  earlv 
mornings  is  greater  than  that  of  clear  nights. 

(4)  On  the  other  hand,  the  contingent  of  clear  nights  is  greater  than 
of  clear  early  mornings  in  Jaiuuiry.  F«'bruary.  and  March. 

(o)  From  April  until  November  the  mornings  are  generally  clearer 
than  the  afternoons. 

GRAPHIC   REPRESENTATION    OF  THE   STATE    OF   THE  SKY  AT   MANILA. 

In  Engraving  XXXVI  we  give  a  graphic  representation  of  the 
numeric  averages  of  the  pii^ceding  outlines  for  the  better  understanding 
of  the  conditions  which  we  have  just  noted. 

SOLAR   SPLENIXIR    (sUNSHINE). 

The  number  of  clouds  bear  a  close  relation  to  the  duration  of  the 
sunshine  u|)on  the  horizon.  Since  the  year  lsi»7  the  sunshine  of 
Manila  has  been  observed  at  the  observatory  by  means  of  a  Whipple- 
Casella  register  (Fniversal  sunshine  recorder). 
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SENSIBILITY    OF   THE   HELIOGRAPH. 

Concerning;  the  value  of  the  observations  published  regularly  since 
the  }'ear  181)0,  in  the  monthly  bulletins  of  the  observatory,  it  is  well 
to  refer  to  what  has  been  written  upon  this  subject  by  writers  who 
have  interested  themselves  in  such  investigations.  The  result  shows 
that  the  recorders  heretofore  used  were  not  sensible  when  the  sun  was 
near  the  the  horizon,  for  instance,  by  less  than  six  grades  of  height.' 
The  greater  or  less  degree  of  sensibility  depends  at  times  upon  local 
circumstances,  and  always  is  influenced  by  the  vapor  of  the  horizon 
from  the  accumulation  of  the  stratus  and  the  same  ph3'sical  constitu- 
tion of  the  air  and  of  greater  or  less  abundance  of  foreign  elements 
with  which  the  air  is  generally  impregnated.  The  determination  of 
this  seusibilit}'  is  empiric  in  each  localitv,  as  is  seen  by  comparing  the 
register  of  days  entirely  clear  with  the  duration  of  sunshine  at  the 
horizon.  By  this  means  it  will  be  found  how  long  a  time  the  sun's 
rays  are  inefficacious  for  registry,  and  this  time  being  ascertained  by 
means  of  physical  induction  the  most  important  constant  of  the  appa- 
ratus will  thus  be  determined. 


DETERMINATION   OF   THE    EFFECTIVE  AND    INEFFECTIVE    SUNSHINE. 

This  constant  of  the  apparatus  we  have  found  by  the  following  pro- 
ceeding: 

Consulting  the  published  observations  since  the  year  1890,  and  some 
not  published  from  1887,  we  have  grouped  by  months  and  days  the 
time  in  which  the  greatest  possible  efficacy  of  sunshine  was  registered, 
after  having,  at  the  same  time,  closely  examined  the  aspect  of  the  sky 
corresponding  to  said  days,  especially  by  the  waning  and  setting  sun. 

The  result  is  expressed  in  the  following  table: 


Jan. 

Feb. 

March 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Average  num- 
ber of  hours 
of  actual  sun- 
shine. 

h.  m. 
11.24 

10.53 

h.  m. 
11.40 

11.18 

h.  m. 
12.3 

11.30 

h.  m. 
12.28 

11.48 

h.  m. 
12.47 

11.32 

h.  TO. 
12.57 

11.17 

h.  m. 
12.58 

11.23 

h.  TO. 
12.46 

11.15 

h.  m. 
12.18 

11.0 

fl.  TO. 

11.49 
10.56 

h.  TO. 
11.29 

10.40 

h.  TO. 
11  19 

Average  num- 
ber of  hours 
of  effective 
sunshine 

10. 30, 

Differences. 

0.31 

0.22 

0.33 

0.40 

1.15 

1.40 

1.35 

1.31 

1.18 

0.53 

0.49 

0.49 

By  this  it  can  be  seen  that  in  February  the  sun's  rays  are  more 
effective  than  in  June,  and  generally  from  October  to  March,  both 
months  inclusive,  they  are  more  effective  than  during  the  rest  of  the 
3^ear.  What  can  be  the  reason  of  this  difference?  We  are  satisfied 
to  indicate  that  this  efficacy  of  the  sunshine  is  closely  related  to  the 
yearly  oscillation  of  the  tension  of  the  watery  vapor,  as  can  be  seen 
when  it  is  compared  with  the  monthlj^  curve  of  this  element.     It  is, 

'The  heliographs  up  to  date  invented  are  reduced  to  three  classes:  (a)  Thermo- 
nietric  heliogra])hs,  in  which  the  principal  agent  of  the  record  of  sunshine  is  the 
thermal  power  of  it.s  rays,  (b)  Heliographs  provided  with  photographic  apparatus 
in  which  the  sun's  rays  act  chemically  upon  determined  substances,  (c)  Heliographs 
which  we  might  call  termical  mechanics,  and  which  are  those  that  by  way  of  heat 
concentrated  from  the  sun's  rays  produce  the  mechanical  effect  of  burning  substances. 
a«  paper,  powder,  etc. 
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GENERAL  APPEARANCE  OF  THE  SKY  AT  MANIIA 
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ANNUAL  VARIATION   OF  THE  EFFICACY  OF  THE 
SUN'S  RAYS  (INSOLATION)  AT  MANILA 

1890-1898 
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besides,  inversely  propoitioiuite  to  the  monthly  vjiriiitioii  of  the  rehi- 
tive  humidity,  and  tiiiiilly  hears  relation  directly  to  the  monthly  varia- 
tion of  the  atmospherie  pressure. 

With  the  preeedin*^  data  we  can  determine  with  sufficient  approxi- 
mation the  constant  of  the  apparatus,  which  is  called  twili^dit  correc- 
tion, which  for  the  UKniths  January.  Fei)ruary,  March.  April,  October, 
Noveml>er,  and  Decemlx'r  is  approximately  forty  miiuites,  and  one  hour 
twenty -eitrht  minutes  for  the  other  five  months.  May.  June.  July. 
Au}jfust,  and  September. 

II.— DIRECTION   OF  THE   CLOUDS. 


PR.\{'Tir.\r,    DETEK.MINATION    OF   THE    MEAN    DIRECTION   OF   CTXJUD.S. 
HKJH.  U)W,  AND    INTERMEDIATE. 

Another  practical  result  of  the  observations  of  clouds  has  been  the 
det^M-mi nation  of  their  medial  direction.  There  have  greatly  served 
us  for  this  purpose  the  observations  made  in  the  observatory  in  Manila 
from  the  yeai-  ISIM)  to  1897.  The  practical  result  of  these  ol)serva=- 
tions,  taken  fronj  the  work  entitled  Clouds  i>i  the  Philippine  Archi- 
pclat^o,  is  published  in  Table  XC'V,  which  we  do  not  doubt  will  be  of 
ijcreat  practical  utility  in  a.scertaining  the  existence,  location,  and 
direction  of  cyclonic  vortices  by  means  of  the  direction  of  the  clouds.' 

Tablk  XCV. — General  movement  of  the  almoitpliere  m  ^fanihl. 
HIGH  CLOUDS  (BETWEEN  19,000  AND  5,000  METERS)— CIRRUS  AND  CIRRO  STRATUS. 


Month. 


From 

SE.  to 

NW. 


January  . . . 
February . . 

Mart-h 

April 

May 

June 

July 

August 

September. 

October 

November . 
December  . 

Year. 


0.0038 
.0020 
.0028 
.0007 
.0032 
.0020 
.0020 
.0052 
.0016 
.0047 
.0054 
.0039 


FromS. 
toN. 


0.0044 
.0023 
.0037 
.0024 
.0006 
.0017 
.0007 
.0012 
.0007 
.0001 
.0027 
.0023 


From 

SW.  to 

NE. 


0.0041 
.0026 
.0005 
.0027 
.0022 
.0018 
.0013 
.0012 
.0010 
.0021 
.0013 
.0023 


FromW. 
toE. 


0.0006 
.0008 
.0006 
.0058 
.0021 
.0026 
.0015 
.0008 
.0003 
.0002 
.0011 
.0018 


.0373 


.0228 


.0231 


.0182 


From 

NW.  to 

8E. 


0.0003 
.0016 
.0023 
.0008 
.0011 
.0001 
.0017 
.0015 
.0007 
.0002 


.0103 


From  N, 
toS. 


0.0004 
.0003 
.0001 
.0018 
.0012 
.0024 
.0005 
.0020 
.0019 
.0003 
.0008 
.0004 


From 

NE.to 

SE. 


'From  E. 
toW. 


0.0002 
.0015 
.0001 
.0014 
.0048 
.0059 
.0087 
.0100 
.0105 
.0034  , 
.0032  I 
.0012  i 


0.0017 
.0010 
.0009 
.0003 
.0057 
.0094 
.0139 
.0173 
.0093 
.0095 
.0064 
.0036 


.0121 


.0509 


.0790 


Totol. 


0.0152 
.01% 
.0090 
.0167 
.0221 
.0266 
.0297 
.0378 
.0270 
.0218 
.0216 
.0157 


.2537 


INTERMEDIATE  CLOUDS   (BETWEEN    5,000  AND  2,000  METERS)— HIGH  CUMULUS,   CIRRO- 
CUMULUS,  HIGH  STRATUS,  CUMULO-NIMBUS. 


Month. 


January.. 
February . 
Manh.... 

April 

.May 

June 

July 

August  . . . 
September 
October... 
November 
December 

Year 


From 

SE.  to 

NE. 


0.0011 
.0004 
.0011 
.0013 
.0028 
.0037 
.0012 
.0015 
.0007 
.0023 
.00^ 
.0039 


From  S. 
toN. 


0.0002 


.0002 
.0007 
.0006 
.0015 
.0012 
.0018 
.0005 
.0003 

.oon 

.0006 


From 

SE.  to 

NE. 


0.0006 
.0001 
.00(M 
.0003 
.0009 
.0017 
.0047 
.0017 
.0063 
.0022 
.0006 


.0234  I   .0087    .0215 


From 
W.  to  E. 


0.0001 


.0003 
.0003 
.0004 
.0014 
.0044 
.00>8 
.OWO 
.0013 
.0008 
.0001 


From 
W.  to 

SE. 


From 
N.toS. 


0.0005 
.0005 
.0008 
.0013 
.0011 
.0007 
.0016 
.0004 


.0179 


.0069 


From 

NE.  to 

SW. 


0.0007 
.0008 
.0001 
.0007 
.0004 
.0002 
.OOM 
.0007 
.0009 
.0003 
.0006 
.0002 


0.0074 
.0037 
.0039 
.0020 
.0013 
.0002 
.0020 
.0015 
.0007 
.0056 
.0040 
.0073 


From 
E.  to  W. 


0.0191 
.0138 
.0166 
.0108 
.0064 
.0085 
.0026 
.0035 
.0010 
.0071 
.0153 
.0167 


.0054 


.03% 


.1214 


Total. 


0.0282 
.0183 
.02-'6 
.  Oh* 

.oi;a 

.OlsO 
.017K 
.0206 
.0138 
.0207 
.0261 
.028H 


.2448 


'  See  also  on  thi."  point  what  is  .said  in  Chapter  VIII,  paragraph  8. 
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Table  XCV. — General  movement  of  the  atmosphere  in  Manila — Continued. 

LOW  CLOUDS  (BETWEEN  2,000  AND  200  METERS)— CUMULUS,  NIMBUS,  STRATUS,  CUMULO- 

STRATUS. 


Mouth. 


From 
SE.  to 

NW. 


January 0.0005 

February I      .0004 

March.." .0014 

April i      .0008 

Mav I      .0032 

June 0043 

.0022 
.0019 
.0010 
.0000 
.0018 
.0020 


July 

.\ugust 

SepteuilxT. 

October 

November. 
December . 

Year. 


From  S. 
toN. 


.0201 


0.0002 
.0011 
.0007 
.0004 
.0006 
.0013 
.0001 
.0010 


.0054 


From 

SW.  to 

NE. 


0.0002 
.0001 
.0005 
.0003 
.0017 
.0035 
.0064 
.0047 
.0083 
.0017 
.0008 


From 
W.  to  E. 


.0282 


0.0002 
.0003 
.0016 
.0038 
.0059 
.00,58 
.0089 
.0019 
.0008 


From 

NW.to 

SE. 


.0292 


0.0002 
.0006 
.0002 
.0011 
.0011 
.0018 
.0009 
.0009 


From 

N.  to  S. 


0.0002 
.0003 


.0068 


.0001 
.0004 
.0002 
.0010 
.0007 

.oor.} 

.0007 
.0007 
.0003 


From 
NE.  to 

SE. 


.0058 


0.0054 
.0037 
.0027 
.0015 
.0014 
.0003 
.0007 
.0015 
.0010 
.0037 
.0045 
.0W4 


From 
E.toW. 


0. 0112 
.0119 
.0117 
.0127 
.0082 
.0071 
.0033 
.0035 
.0020 
.0087 
.0109 
.0100 


Total. 


.0308 


.  1012 


0.0175 
.0164 
.0165 
.OlCl 
.0182 
.0201 
.0210 
.0198 
.0255 
.0183 
.0214 
.0167 


.2276 


RESULTANT  DIRECTION  OK  MONTHLY  AVERAGE. 

Employing  the  form  used  by  Lambert,  we  have  deduced  from  the 
outlines  of  the  preceding  tables  the  results  which,  at  length,  further 
on,  we  express  in  regard  to  each  month  of  the  year.  Adding  the  result- 
ant direction  of  the  winds,  which  were  given  in  the  preceding  chapter, 
we  have  so  arranged  them  that  they  can  be  readih'  compared  with  the 
changes  which  verify  themselves  in  the  atmosphere,  from  the  surface 
of  the  sea  to  the  regions  of  high  temperature. 


Month. 


High  clouds. 


Intermedial 
clouds. 


Low  clouds. 


W^inds. 


January... 
Ffbruary  . 

March 

April 

May 

June 

July  

August 

September 
October . . . 
November 
December. 


S.  06-00  E. 

S.  11-20  E. 

S.  17-29  E. 

S.  82-^54  W. 
N.  73-29  E. 
N.  75-23  E. 
N.  76-28  E. 
N.  83-53  E. 
N.  62-.58  E. 

S.  47-25  E. 

S.  68-44  E. 

S.  55-29  E. 


N.  79-34  E. 
N.  78-04  E. 
N. 83-18  E. 
N. 86-25  E. 
S.  78-59  E. 
S.  61-15  E. 
S.  54-58  W. 
S.  53-45  W. 
S.  66-07  W. 
N.  77-36  E. 
S. 89-04  E. 
N.  85-20  E. 


W.  76-59  E. 
N. 80-08  E. 
N.  87-04  E. 
N. 88-40  E. 

S.  71-32  E. 

S.  40-09  E. 

S.  54-15  W. 

S.  55-38  W. 

S.  69-26  W. 
N. 74-25  E. 
N.  82-49  E. 
N.  82-10  E. 


N.  41-07  E. 
N. 83-13  E. 

S.  &1-18  E. 

S. 63-31  E. 

S. 16-55  E. 

S.   0-11  W. 

S.  34-28  W. 

S.  40-48  W. 

S.  39-41  W. 

S. 75-32  E. 
N. 27-45  E. 
N. 24-13  E. 


These  results,  which  only  refer  to  the  currents  observed  in  Manila, 
can  be  taken,  however,  as  average  representations  of  the  general 
direction  of  the  atmospheric  movements,  at  least  as  to  the  central 
parts  of  the  archipelago;  and  mariners  may  consider  them  as  an 
expression  of  the  dominating  direction  of  the  different  aerie  currents, 
not  only  in  the  interinsular  seas,  but  those  comprehended  in  the  zone 
of  the  archipelago. 

For  the  convenience  of  the  observers,  and  especially  of  tho.se  mari- 
ners touching  at  these  coasts,  we  represent  in  Engraving  XXXIX  the 
verified  average  direction  of  currents  corresponding  to  the  different 
regions  of  the  atmosphere. 

In  said  engraving,  we  begin  the  series  of  months  with  October,  for 
the  reason  that  in  October  and  September  the  most  noted  changes  of 
direction  take  place. 

Referring  tt)  each  one  of  the  months,  the  directions  are  to  l)e  indi- 
cated as  to  their  relation  to  eacli   other  with  the  cross  of  interrupted 
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lines,  in  order  to  understiiiid  its  po.sition.  W(^  ^ive  to  th«'  miinlxM's 
found  and  tlu'ir  grapiiic  rrprcsciitation  only  provisional  av('rat,'-('s. 
ln'causo  the  observations  from  the  year  lsi»(),  haviiiii-  l)een  made  l»y  a 
number  of  persons  and  it  also  bein*,'  very  ^lillicult  to  obtain  exact 
information  of  some  facts,  it  is  not  strant^e  that  some  observations 
ai)i)ear  mixed  up  and  that  some  {^froiips  are  confounded  with  others. 
resultin<i-  in  an  alteration  of  t\\v  averaj:;'es.  The  brusiiue  chan<res  in 
the  direction  of  the  hiiiii  clouds  of  March  and  April  are  indeed  not;il)h'. 
especially  when  we  consider  the  fact  that  durin*,'-  tin'  month  of  A})iil 
the  false  rumors  are  not  so  abundant  as  in  May,  June,  July,  Au<,'ust, 
and  September;  nor  are  there  hieh  hurricanes  on  the  China  Sea,  which 
would  be  tiie  oidy  two  causes  that  could  falsify  the  normal  direction 
of  the  clouds,  'i'his  is  not  the  place  to  discuss  the  cause  of  these  ocii- 
eral  movements  of  the  atmosphere  of  Manila,  ^^'itll  special  i-efei'ence 
to  the  jireater  convenience  of  the  observer,  we  liaxc  calculated  tlie 
n'sult  of  the  uciicral  movements,  j^froupin*,''  the  months  in  conformitv 
to  tile  division  of  the  year  made  with  regai'd  t<>  tlie  hurricanes.'  The 
I'esult  we  publish  in  the  following  tables. 

iii(;ii  ii.onns. 


From  SE. 
U.NW. 

From  S. 
toN. 

KromSW. 
toNE. 

0.0095 

.oaso 
.oa% 

From  W. 
toE. 

From 
NW.  to 

8E. 

From  N. 
to  8. 

From  NE. 
toSW. 

From  E. 
toW. 

<ir..ii|'  I 

(Jn.iii.II 

Urimp  III... 

0. 0125 
.0079 
.0159 

0. 0107 
.0061 
.004(1 

o.oo:is 

.  0130 
.0024 

0.0005 

.oa^s 

.0040 

0.0012 
.0U59 
.0050 

0.0030 
.020S 
.0271 

0.0072 
.0293 
.0425 

O.U4»4 
.  Oittil 
.1071 

Ti.Uil  . 

.0363 

.0207 

.0231 

.0192 

.0103 

.0121 

.0509 

.0790 

.2.516 

INTERMEDIATE  CLOUDS. 


Group  I 

(iroupll.... 
Group  III... 

0.0065  1      0.0010 
.0090           .0040 
.0079           .0037 

0.0001         0.0004 
.  0076           .  0065 
.012H           .0119 

0.0013  1      0.0223 
.0017           .0ft55 
.0024           .0118 

0.0662 

0. 0978 

0.0031 
.0038 

.028:5  1       .0»wi7 
.0279  •       .0S22 

Total. 

.0234  1        .0087 

.0205           .0188 

.0069 

.0054           .03% 

.1224 

.2457 

LOW  CLOUDS. 


Group  I 

(iroup  11 

Group  1 1 1... 

0.0043 
.  OlOJ 
.00.5:{ 

"'6.' 6624' 

.OW-l 

0.0008 
.0119 
.0211 

0.0002 
.0116 
.0225 

0.0162 
.0059 
.00t;7 

0.0448 
.03% 
.0281 

0  0663 

0.0021 
.0049 

0.0017 
.0033 

.0857 
.0963 

Total  . 

.0201 

.0068 

.0338 

.0343 

.0070 

.0050 

.0288 

.1125 

.2483 

Applyinir  the  formula  of  Lambert  tliere  result  for  each  jifroup  the 
following  mean  directions: 


High  clouds. 


Intermediate 
clouds. 


Low  clouds. 


Group  I... 
Group  II.. 
Group  III. 


8.  4051'E. 
N.820  28'E. 
N.74°41'E. 


N.73°28'E. 
S.80°44'E. 
S.37°51'W. 


N.83°5rE. 
S.760  5«i'E. 
S.46°23'W. 


'Reference  sliouM  1k'  iiukIc  to  the  Iwiok  "  Phili]>jtint'  llnrricaiu-s  or  ('vcl<>iu'.<,"  on 
paj^e  17,  chapters,  jmni^raph  "),  <>f  thin  treatise. 
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GENERAT.  CIRCULATION  OF  THE  ATMOSPHERE  AT  DIFFERENT  LATITUDES 
IN  THE  NORTHERN  HEMISPHERE — GRAPHIC  REPRESENTATION  OF  SAID 
CIRCULATION. 

rinall}^  in  order  to  complete  this  investigation,  we  have  traced 
another  graphic  outline  in  comparison  with  the  general  currents  of  the 
atmosphere  at  four  different  latitudes — Davao,  Manila,  Zikawei,  and 
Blue  Hill,  It  is  sufficient  to  note  that  the  direction  of  the  high  clouds 
during  the  summer,  as  regards  Manila,  differs  little  from  the  observed 
direction  in  Jamaica^  during  the  sunnner.  It  also  differs  very  little 
from  the  direction  of  our  intermedials  observed  in  both  tropical  stations. 
The  directions  of  the  low  clouds  differ  more  from  the  fact  that  they 
are  influenced  bj-  the  tornadoes. 

We  have  taken  the  directions  observed  at  Zikawei  and  Blue  Hill 
from  an  interesting  book  written  by  Father  Marcos  Dechevrens,  of  the 
Jesuit  order. ^  The  observations  regarding  Davao  are  the  fruit  of  the 
patient  work  of  the  Jesuit  missionary,  Father  Baltasser  Ferrer,  who, 
in  spite  of  the  arduous  duties  of  his  apostolic  ministry,  found  time  to 
devote  to  science,  rendering  an  invalual^le  service  to  the  same  by  his 
notes,  since  the  observ^ations  made  ])y  him  are  the  only  ones  up  to  date 
which  have  been  made  with  any  regularity  in  a  location  so  near  the 
equator  as  is  Davao.  It  will  be  noted  that  the  direction  of  the  high 
clouds  at  IVIanila  is  always  to  the  east,  while  the  direction  of  the  high- 
est latitude  is  always  to  the  west.  It  is  especially  interesting  to  call 
attention  to  the  direction  of  the  clouds  at  Davao,  which  are  exactly 
opposite  to  the  direction  of  the  clouds  at  Zikawei  and  Blue  Hill.  It 
appears  that  this  change,  noted  most  near  the  tropical  line,  has  been 
observed  by  Poey  in  Habana  (Lat.  N.  23°,  9').  It  is  important  to  inves- 
tigate in  which  zone  the  principal  currents  begin  to  be  occidental. 

It  is  to  be  regretted  that  the  observations  made  in  the  observatory 
at  Hongkong  (Lat.  22°  18')  are  not  sufficiently  full  to  clear  up  this 
point.  Besides  this,  during  the  time  the  sun  is  in  the  southern  hemi- 
sphere, or  rather,  it  may  be  said,  during  the  months  of  October, 
^November,  December,  January,  Februarj^,  and  March,  the  tumults  of 
the  second  quadrant  prevail,  and  during  the  other  months  of  the 
3'ear  those  of  the  first  quadrant.  We  content  ourselves  with  these 
indications,  because  it  is  not  our  general  purpose  to  investigate  here 
the  causes  of  the  diverse  circulation  of  the  zones  in  the  different 
latitudes. 

Having  ascertained  the  normal  direction  of  the  diverse  elements  of 
the  atmosphere,  it  remains  for  the  observer  to  distinguish  with  greater 
accuracy  Avhatever  concerns  the  value  of  the  signs  of  the  hurricanes 
taken  from  the  direction  of  the  clouds. 

In  this  manner  the  observer  can  utilize  the  indications  of  the  direc- 
tions of  the  clouds  when  the  normal  directions  are  known,  and  the 
provisions  of  the  atmospheric  disturbances  can  be  seen  best  in  the 
pu])lication  Philippine  Hurricanes  and  C3'clones,  page  156;  also  in 
Chapter  VIII  of  the  treatise. 

'  See  publication  Clouds  and  Cloud-Drift  in  Jamaica,  by  Hall,  Jamaica,  1896. 

^Movements  of  the  Different  Couches  of  the  Atmosphere,  by  Jesuit  Father  De- 
chevrens,  Rome,  1896.  (Extract  from  the  memorials  of  the  Pontific  Academy  of 
New  Lincci. ) 
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ITT.— PHOTOGRAMMETRY  OF  THE  CLOUDS. 

Ill  tho  second  piirajri-aph  of  the  first  chiiptcr  this  observatory  was 
invited  to  take  part  in  the,  international  nieasurenuMit  of  clouds  to  be 
made.  AVe  will  ])rierty  mention  the  results  obtained  by  this  analvsis, 
which  figure  in  the  i^eneral  tables  M'hich  we  will  publish  in  the  con- 
tinuation of  this  work.^ 

AVERAGE    HEIGHT — TABLES   XCVI    A    AND   XCVI    B. 

In  the  first  place  we  give  the  monthly  average  height  of  the  clouds, 
dividing  these  into  three  groups,  as,  for  instance,  high  clouds,  which 
are  repr(>sente(l  by  the  cirrus  and  cirro-stratus;'  the  intermedials, 
repr(>sented  by  cirro-cunudus,  high  cunnUus,  high  stratus,  and  high 
nimbus;  and  the  low  clouds,  represented  by  cumulus,  nimbus,  stratus, 
cunudo-stratus,  and  fr. -cumulus. 

TOTAL   AVERAGE    DIRECTION    AND   VELOCITY    OF    THE    CLOUDS — TABLES 
XCVI   A,  XCVI    B,  AND   XCVI    D. 

If  these  totals  arc  compared  with  those  given  in  the  preceding  para- 
graph, it  will  be  found  that  the  dift'erence  is  sufficient  to  interest  one 
and  call  attention  to  t\w  study  of  the  .same.  It  is  enough  to  note  that 
the  ditlerent  photograi)hic  methods  do  not  add  precision  to  the  obser- 
vations of  the  directions  of  clouds  made  with  the  simple  nephoscope, 
or,  it  may  be  better  .said,  the  direction  of  the  clouds  can  be  observed 
with  greater  precision  with  the  simple  nephoscope  than  by  employing 
the  theodolite  and  the  phototheodolite.  The  averages  which  we  give 
in  tlu^.  preceding  paragraph,  corresponding  to  the  different  years,  is  of 
more  scientitic  value  than  that  which  is  bas(>d  upon  observations  made 
in  the  transcura  of  a  year,  more  or  less,  as  in  this  table. 

The  direction  of  the  high  clouds  has  resulted  differently  in  the 
months  of  January,  March,  October,  and  November,  agreeing  notably 
in  the  other  months. 

The  average  directions  of  those  of  January,  February,  December, 
and  especially  those  of  July  and  August,  disagree  very  materially. 
However,  it  must  be  noted  that  the  photogi'aphic  ob.servations  give 
oriental  directions  and  that  the  resultof  the  direct  observations  is  that 
during  several  years  tiie  dirt^ctions  are  occidental  for  the  same  months. 
This  ajipears  to  contirm  all  that  we  have  written  concerning  the  mon- 
soons of  the  southwest  or,  ])ett('r  said,  th(»  occidental  currents;  but  in 
the  case  of  atmospheric  perturbations  succeeding,  for  the  reason  that 
only  in  the  frequency  of  these  can  the  result  be  occid(>ntal,  at  times 
during  which  they  do  not  exist,  the  clouds  are  influenced  mostly  by  the 
east  winds  of  the  south.' 

The  same  may  be  said  in  regard  to  the  diverse  directions  of  low- 
clouds  during  the  months  of  July  and  October,  remenitu'ring  only  that 
in  October  the  normal  direction  participates  in  the  polar  currents. 

'Tlu'  nu'thoils  and  instruments  cniployed,  tojjether  with  all  the  necesjsary  details 
useil  fur  incasnreinent  of  clouds,  and  the  j>liotoj;rainnietrii-  observations,  can  he  seen 
explained  at  length  in  the  publication  Clouds  in  the  Philippine  Archipelago,  pages 
40toS2. 

-We  employ  the  international  classification  and  abbreviation.s  of  the  clouds. 

•■•See  the  preceding  chapter,  Paragraph  II. 
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This  ditferenoe  in  direction  disappears  almost  entirely  by  dividing 
the  months  into  three  groups,  of  which  we  have  spoken  in  the  preced- 
ing paragraph,  and  as  is  shown  by  Table  XCVI  c. 

AVERAGE    HEIGHT    OF    THE    DIFFERENT    FORMS    OF    CLOUDS. — TABLES 
XCVII  A   AND   XCVII  B. 

In  these  tables  we  study  the  average  heights  of  the  clouds  at  the 
ditierent  hours  of  the  da}',  and  at  different  epochs  of  the  year,  during 
the  mentioned  months  and  groups  first,  and.  second,  for  the  period 
from  April-Septem))er  and  October-March. 

The  greatest  heights  correspond  to  Group  III,  or  rather  to  the 
months  of  June,  July,  August,  and  8epteml)er  for  the  high  clouds  and 
intermedials,  and  to  Group  I  for  the  inferior  clouds. 

This  observation  gives  greater  heights  for  the  high  clouds  from 
midday  to  4  p.  m.,  and  belong  to  Groups  I  and  III.  The  clouds, 
which  depend  upon  the  diurnal  ascending  currents,  seem  to  lift  them- 
selves to  greater  heights  not  only  from  the  effect  of  the  daily  thermic 
oscillation  ))ut  also  the  yearly,  as  is  proved  by  the  observations  of 
cumulus  and  cumulus-niml)us,  w'hich  are  very  high  from  midday  to 
8  p.  m.  in  all  the  groups  and  months  of  greatest  heat,  or,  better  said, 
during  the  period  from  April  to  September. 

AVERAGE    VELOCITY    OF    THE    DIFFERENT    TYPES    OF    CLOUDS. TABLES 

XCVIII  A    AND   XCVIII  B. 

In  this  table  we  give  the  velocity  corresponding  to  the  different 
forms  of  clouds  in  the  various  hours  of  the  day  and  the  different  years 
or  periods  of  the  year.  The  greatest  velocity  is  attained  at  the  highest 
position  of  the  clouds. 

It  is  notable  that  in  cirro-cumulus  and  high  cumulus  there  is  an 
absence  of  velocity,  probably  because  the  minor  component  of  its 
absolute  velocity  is  vertical.  In  this  case  we  belicA'e  the  motive  is 
that  cirro-cumulus  and  high  cumulus  arise  from  the  ascending  move- 
ment, while  the  cumulus  diminishes  this  movement  with  the  increase 
of  height. 

It  appears  that  the  greatest  velocity  of  the  high  clouds  is  noted  in 
the  afternoons,  and  of  the  low  clouds  near  midday,  when  the  ascen- 
sional force  results  from  greater  temperature. 

EXTREME    HEIGHT. — TABLE    XCIX. 

It  will  not  be  a  loss  of  interest  to  call  attention  to  the  maximum 
and  minimum  heights  observed  during  the  months  and  during  each 
month. 

The  maximum  height  of  the  high  clouds  is  reached  in  June  and  the 
greatest  height  in  general  to  the  months  of  the  third  group,  which 
confirms  what  we  have  said  in  Table  XCVII  a. 

EXTREME  VELOCITY. — TABLE  C. 

In  this  table  it  will  be  seen  that  the  maximum  velocity  of  the  low 
clouds  occurs  in  the  months  of  the  first  group  and  of  the  second  group, 
while  the  maximum  of  the  intermeslials  occurs  in  the  months  of  the 
third  group. 
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Tin'  cunmlus.  which  :il)()uiul  in  tlu'  uionths  of  tlic  tirst  jii^roup.  jiiid 
also  in  April,  move  with  iiioro  rapidity  durinjr  this  timo,  and  ospe- 
ciully  in  tno  month  of  Maich. 

There  appear  to  lie  two  intluential  causes:  First,  the  greater  iioetur 
nal  radiation,  ])ro(luein<i"  dearer  nij^hts  and  mornintrs  durinj^-  this  period 
of  the  yeai".  and  "'ivine-  place  to  j^rj-cjiter  evaporation  of  tin'  sun  rays 
diirint^  the  day.  eonse(|uently  makinef  more  ])owerful  currents;  second, 
the  force  of  the  oriental  cuncnt,  which  I'eaches  its  maxinnun  value  by 
this  time.  I'esultin*;  from  such  components,  one  ascendinjr  nearlv  hori- 
zontally and  the  othei-  attaining  the  greatest  velo<-ity  of  the  low  clouds. 

KKf.ATION    15KTWKKN  TlIK    TEMPEItiVTURK  AND  TH  K    AVEHAOI':    HKICIITOF 
THE    CLOUDS. — TABLE    (I. 

In  this  tahle  wo  establish  the  said  relation,  concerning  which  we 
state  that  the  temperature  of  the  inferior  stratum  only  influences  the 
height  of  the  clouds  formed  by  the  diurnal  ascending  currents,  as  this 
one  of  the  cumulus  and  cunuilus-nimbus. 

RELATION'     BETWEEN     THE     HEIGHT    OF    THE    tTX)UDS   AND    THE    ATMOS- 
PHERIC   PRESSURE. — TABLES   CII    A    AND    CII    B. 

If  we  take  into  account  Groups  II  and  III  Me  will  note  that  the  high 
clouds  aie  gem'rally  observed  at  a  greater  height  with  low  barometers 
during  the  months  of  the  second  group.  The  cunmlus  and  cunudus- 
nind>us  also  rise  less  with  high  barometers  during  all  the  year,  which 
probal)ly  results  from  the  hindranc(>  interposed  by  the  general  cur- 
rents, which  are  extended  by  the  diurnal  oscillation. 

RKLATION     BETWEEN    THE    HEIGHT   AND    DIRECTION    OF   THE   CLOUDS. — 
TABLES   cm   A    AND   CIII   B. 

Concerning  these  tables  we  note  that  during  the  months  of  the  .second 
and  third  grouj)  the  high  clouds  <-ome  from  the  tirst  quadrant,  nearly 
from  the  east,  and  the  result  of  which  entirely  agrees  with  the  direct 
observations  which  we  publish  in  the  preceding  paragraph. 

RELATION    BETWEEN   VELOCITY    AND     HEIGHT. — TABLES    CIV    A    AND 

CIV    B. 

It  does  not  appear  that  a  precise  rule  can  ])e  establislu'd  concerning 
this  relation.  However,  it  will  be  generally  verified  in  Manila  what 
we  have  already  ol)serv<'d  as  to  other  parts,  or  rather,  we  might  say, 
that  I'csults  are  proportional  to  the  height. 

FliKgUENCY  OF  WINDS  AT  DIFFERENT  HEIGHTS. — TABLES  CV  A  AND  CV  B. 

Pile  proportions  of  the  clouds  (Mial>le  us  to  recognize  the  «'urrents  in 
the  ditierent  strata  •)f  the  atmos])here  which  is  nearer  to  the  earth. 

From  0  to  l.OOU  meters  of  height  the  dominating  curn-nts  of  the 
whole  year  are  from  the  second  (piadrant,  and  nearly  from  the  south 
during  the  months  of  (iroup  III.  From  1,0<»(J  to  /5.(M»()  meters  the  cur- 
rents come  from  the  south-southeast  during  the  months  of  the  third 
group,  and  the  first  (piadrant  in  the  rest  (tf  the  yeai'.  and  nearly  from 
the  east  during  the  months  of  Group  II.     There  is  more  diversity  in 
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the  currents  which  extend  from  3,000  to  5.000  meters,  probably  because 
this  is  the  average  region  of  the  cumulus  nimbus  when  the  electric 
tempests  or  tornadoes  are  forming.  The  currents  which  extend  over 
5,000  meters  arrive  normally  from  the  first  quadrant  during  the  month 
of  the  third  group.  In  the  other  months  the  directions  change  and  are 
generallv  ])etween  the  south  and  northeast. 

During  the  period  from  April  to  September,  which  embraces  the 
months  called  generally  the  typhonic  season,  during  which  the  currents 
exceed  5,000  meters  and  come  from  the  northeast,  at  the  same  time 
those  which  circulate  lower  than  5,000  meters  have  the  understood 
direction  between  the  south  and  southeast. 

During  the  period  from  October  to  May  the  high  and  low  currents 
come  from  routes  comprised  betAveen  the  northeast  and  south-southeast. 

Table  XCVI  a. — Average  height  of  clouds. 


High  clouds. 

Intermediate  clouds. 

Low  clouds. 

Height  in  meters. 

AZ 

Height  in  meters. 

az 

Height  in  meters. 

az 

Zi 

Z, 

Zi 

Zo 

Zi 

Zo 

January  

Fobniary 

March 

April      

10069.37 
12546. 66 
11841.80 
10063. 50 
10525. 72 
13311.48 

10898. 14 

12209. 15 
11508. 10 
11420. 54 

8646. 51 
10138. 60 

10072. 25 
12549. 13 
11811. 89 
10062.57 
10525. 66 
13310.91 
10896. 12 
12210.23 
11509.38 
11416. 61 
8634. 64 
10141.37 

-2.88 

-2.47 

-0.09 

0.93 

0.06 

0.57 

2.02 

-1.08 

-1.28 

3.93 

11.87 

-2. 77 

5244. 72 
7036. 91 
5912.58 
5372. 14 
6312. 85 
6546. 41 
6662.97 
6254.58 
5080. 62 
4803. 11 
3819.01 
4503.28 

5245.53 
7036. 32 
5913. 04 
5372. 82 
6312.89 
6546. 44 
6663. 43 
6254.91 
5080.34 
4803. 58 
3816. 39 
4498. 08 

-0.81 

0.59 

-0.46 

-0.68 

-0.04 

-0.03 

-0.46 

-0.33 

0.28 

-0.47 

2.62 

5.20 

18a5.60 
1843.65 
2051. 66 
1846.14 
1597. 54 
1518. 71 
1439.59 
2082. 30 
1680. 97 
1640. 83 
1628. 71 
1807.25 

1805. 11 
1813. 74 
2050.89 
1846. 16 
1598. 27 
1519.38 
1440.05 
2082.95 
1679. 98 
1610. 26 
1629. 93 
1808.52 

0.49 
-0.09 

0.77 
-0.02 

Mav 

-0.73 

-0.67 

Julv 

-0.46 

-0.65 

September 

October 

November 

December 

0.99 

0.57 

-1.22 

-1.27 

Average . 

11098. 30 

11097.56 

0.74 

5629. 10 

5628. 65 

0.45 

1745. 24 

1745.44 

-0.20 

Table  XCVI  b. — Resume  of  the  mean  direction  of  the  clouds. 


High  clouds. 

Intermediate  clouds. 

Low  clouds. 

Direction. 

Velocity 
inm.  p.  s. 

Direction. 

Velocity 
in  m.  p.  s. 

Direction. 

Velocity 
inm.p.s. 

S.  49°  23'  0. 
S.  10°  39'  E. 
S.  22°  02'  0. 
S.  49°  31'  0. 
N.  46°  25'  :E. 
N.  65°  43'  E. 
N.  60°  19'  E. 
N.  42°  00'  E. 
N.  68°  00'  E. 
N.  71°  03'  E. 
N.  29°  00'  E. 
S.   23°  28'  E. 

6.97 
9.05 
16.39 
15.40 
10.36 
15.97 
12.16 
23.61 
0.63 
17.64 
14.70 
10.28 

S.  45°  00'  E. 
S.     2°  10'  E. 
N.  75°  24'  E. 
N.  69°  08'  E. 
S.   67°  56'  E. 
S.   51°  43'  E. 
S.   61°  18'  E. 
S.   82°  17'  E. 
S.   69°  21'  0. 
N.  79°  22'  E. 
S.   73°  06'  E. 
S.  25°  02'  E. 

2.74 
5.45 
6.51 
5.46 
5.59 
7.00 
11.62 
14.83 
3.33 
5.66 
3.59 
5.22 

N.  78°  57'  E. 
N.  56°  05'  E. 

N.  65°  26'  E. 
N.  75°  29'  E. 
S.   67°  18'  E. 
S.   22°  58'  E. 
S.   42°  01'  E. 
S.   63°  37'  0. 
S.   78°  49'  0. 
N.  68°  59'  0. 
N.  73°  40'  E. 
N.  82°  48'  E. 

7.88 

February  

March 

5.94 
10.32 

April 

7.52 

Mav 

4.10 

June 

6.09 

July 

4.47 

September 

2.96 

November 

December 

4.02 
4.05 

Table  XCVI  c. 


High  clouds. 

Intermediate  clouds. 

Low  clouds. 

Height  in  meters. 

AZ 

Height  in  meters. 

AZ 

Height  in  meters. 

AZ 

Zi 

Zo 

Zi 

Zo 

Zi 

Zo 

Group  I 

Group  II 

Group  III 

11149. 11 
10164.07 
11981. 72 

11151.16 
10159.87 
11981. 66 

-2.05 
4.20 
0.06 

5674. 37 
5076. 78 
6136. 14 

5673. 24 
507t;.  42 
6136.28 

1.13 

0. 36 

-0.14 

1877. 04 
1678.30 
1680. 39 

1877.06 
1678.65 
1680. 59 

-0.02 
-0.35 
--0.20 
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High  clouds. 

Intermediate  clouds. 

Low  clouds. 

^•'-"on.       |.Velo<^ty 

Direction. 

Velocity 
in  m.  p.8. 

Direction. 

Velocity 
inm.  p.s. 

(Sroiip  I 

8.    15°    28'     0. 
N.  45°    OC     E. 
N.   61°    56'     E. 

10.47 
14.52 
14.59 

S.     41°    51'     E. 
S.     84°    12'     K. 
S.     49°    13'     E. 

4.98 
.■..08 
9.20 

N.    78°    45'     E 

7  ai 

N.    67°    30'     E.               4  <« 

Group  I.I 

S.     17°    :«'    0. 

5.28 

Table  XCVII  .K.—^fean  height. 


Group  I. 

Korm. 

8  a.m. to  12  noon. 

12  noon  to  4  p.  m. 

4  p.  m.  to  8  p.  m. 

Mean 
height. 

Cases. 

Mean 
height. 

Cases. 

Mean 
height. 

Cases. 

Average. 

Cirrus 

11,610.4 

23 
13 
10 

11,714.2 
12,788.2 

8 
3 

10,222.7 
12, 733. 5 
5,854.1 

6 

2 

1 

11,182.4 

Cirro-.strtitus 

10,  146. 7 
C.  («1   ft 

1 1 ,  989. 5 

('irr<vciiiiiulus 

5,912.8 

HiKli  ciiiniihi.K 

."^trulo-funiuhis 

5,087.5 
2,247.4 
1,725.5 
1,849.6 

10 

1 
3 
47 

3,492.2 

1 

4,500.8 
1,858.2 
1,565.8 
1,849.0 
7,151.4 

5  1      4,:w6.2 

3             2  (ti-^  9 

Nimbus 

('umuluK 

Cumulo-nimbus 

1,626.6 
1,742.6 
3,974.2 

2 
15 
3 

11 

45 
3 

1,(.:{9.3 
l,si:{.7 
5,  .562. 8 

Stratus 1 

Group  II. 

Form. 

8a.m.tol2noon. 

12  noon  to  4  p.  m. 

4  p.m. to  8  p.m. 

Mean 
height. 

Cases. 

Mean 
height. 

Cases. 

Mean 
height. 

Cases. 

Average. 

10,268.8 
11,219.5 
5,310.3 

52 

4 

2.5 

9,617.7 
13,112.2 
5,776.7 

b 

1 
1 

9,675.1 
9,101.8 
8,342.9 
3,898.2 
5,716.3 
2,024.7 
1,536.8 
1,703.4 
4,157.5 

18 
1 

9,855.5 

11  144.5 

Cirni-funiulus 

5           6.476.6 

1 

4,650.8 

14 

4,878.8 

1 

2 
4 
2 

19 
20 

5, 082. 0 

873.7 
1,618.9 
4,:«5.3 

4 
49 
11 

1,20.').  2 

Cuinulns 

2,074.0 
2,107.3 

5 
6 

1,7(VS.4 

3,500.0 

Stratus  

Form. 


Cirrus  

Cirro-stratus 

Cirro-cumulus. . 

llit-'li  strutus 

Hi;;h  cumulus.. 
Stnito-<'umulus. 

Nimbus 

Cunuilus 

Cumulo-nimbiLs 
.Stratus 


Group  m. 


8  a. m. to  12  noon,  i  12  noon  to  4  p.m.       4  p.m. to 8  p.m. 


Mean 
height'. 

Cases. 

11,037.0 

67 

11,3.V,.9 

13 

7,12.'S.5 

30 

2,312.5 

1 

.5,381.8 

10 

1,995.1 

9 

1,550.4 

3 

1,609.1 

45 

4,8.'>|.7 

19 

1,01.5.4 

4 

Mean 
height. 


11,913.4 
15,314.4 
6,028.7 
4.759.2 
5,.  10. 6 


1,625.3 
9,826.2 
1,270.8 


Cases. 


Mean 
height. 


11,838.3 
11,744.4 
7,847.9 
5, 83:^.0 
6,147.7 
1,878.4 
1,101.5 
1,875.5 
3,3.%3.7 
1,195.4 


Cases. 


Average. 


11,596.2 
12.971.6 
7,000.7 
4.:«)1.6 
5, 746.  7 
1,936.7 
1,326.0 
1,703.3 
6,tKM.9 
1, 170. 7 


V   C — VOL 
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Form. 


Cirrus 

Cirro-stratus 

CirrD-ciimulus.. 

Hi.irli  siriitus 

Hi.uli  cuinulus. . 
Stnito-ciiinulus. 

Nimbus 

Cumulus 

Cumulo-nimbus 
Stratus  


April  to  September. 


8  a.  m.  to  12  noon. 


Mean 
height. 


10, 678. 1 
11,313.1 
6,593.6 
2,312.5 
5,233.3 
1,995.1 
1,550.4 
1,620.4 
5, 186. 0 
1,045.5 


Case.s. 


100 
16 
44 

1 
11 

9 

3 
64 
23 

4 


12  noon  to  4  p.  m.       4  p.  m.  to  8  p.  m 


Mean 
height. 


11,440.4 
15,814.4 
6, 028. 7 
4,759.2 
5, 739. 9 


1,936.1 

9, 826. 2 

953.1 


Cases. 


Mean 
height, 


280.7 
777.7 
847.9 
833. 0 
147.7 
80(i.  1 
214.1 
951. 6 
350. 3 
195.4 


Case.s. 


Average. 


11,133.1 
12,968.4 
6,823.4 
4,301.6 
5,707.0 
1,900.6 
1,382.2 
1,836.0 
6,454.2 
1,064.7 


Form. 


Cirrus 

Cirro-stratus 

Cirro-cumulus... 

High  stratus 

High  cumulus... 
Strato-cumulus.. 

Nimbus 

Cumulus 

Cumulo-nimbus  . 
Stratus  


October  to  March. 


8  a.  m.  to  12  noon. 


Mean 
height. 


11,204.5 
10,520.9 

5,558.2 


4,881.3 
2, 354. 7 
1,238.7 
1,794.4 
3, 257. 3 


Cases. 


23 


12  noon  to  4  p.  m. 


Mean 
height. 


11,184.0 

12, 869. 2 

5, 776. 7 


4, 185. 5 


1, 626. 6 
1,827.6 
2, 107. 3 


4  p.m. to  8  p.m. 


Mean 
height. 


9,514.7 
11,523.0 
7,928.1 
3, 898. 2 
4, 848. 1 
2, 288. 8 
1,597.6 
1,839.8 
4,043.5 


Cases. 


Average. 


10, 634. 4 
11, 637. 7 
6,421.0 


4.638.3 
2,321.7 
1,487.6 
1,820.6 
3,136.0 


Table  XCVIII  a. 
Mean  velocities  in  m.  p.  s. 


Group  I. 

Form. 

8  a.m.  to  12  noon. 

12  noon  to  4  p.  m. 

4  p.m. to  8  p.m. 

Mean 
velocity. 

Cases. 

Mean 
velocity. 

Cases. 

Mean 
velocity. 

Cases. 

Average. 

6.44 
9.31 
4.09 

36 
19 
11 

12.50 
10.45 

9 
5 

22.71 

.55.11 

1.48 

8 
4 
2 

9.93 

16.06 

3.69 

High  cuinulus 

6.79 

7.67 

10.14 

7.51 

14 
3 
3 

93 

6.78 

2 

2.72 
0.45 
5. 92 
1.32 
8.63 

8 
1 

12 
68 
6 

5.44 

5.86 

7.96 
6.15 

7.88 

2 
25 
6 

6.90 

Cumulus 

5.06 

8.29 

Group  II. 

Form. 

8a.m.tol2noon. 

12  noon  to  4  p.  m. 

4  p.  m.  to  8  p.  m.  • 

Mean 
velocity. 

C!ases. 

Mean 
velocity. 

Cases. 

Mean 
velocity. 

Cases. 

Average. 

Cirrus  

15. 26 
6.22 
4.31 

75 
9 
32 

12.64 
10.41 

7 
2 

12. 59 

26. 88 

.50 

18.97 

28 
2 
2 
1 

14.42 

10.04 

Cirro-cumulus 

4.08 

18. 97 

3.59 
3.67 
2.25 
5.32 
4.13 

13 
5 
2 
69 
10 

3. 59 

9.23 
5. 47 
5.56 
6.77 

4 

3 

23 

27 

6.14 

4.18 

Cumul  us 

7.66 
8.87 

6 
9 

5.52 

6.61 

KKI'OKT    OF    TIIK     IMILIIMMNK    COMMISSION.  273 

Tablk  XCVlll  A — CoutiimtMl. 


Group  III. 

Form. 

8  a.  m.  to  12  noon. 

12  noon  to  4  p.  m. 

4  p.m. to  8  p.m. 

Mean 
velocity. 

Cases. 

Mean 
velocity. 

Cases. 

Mean 
velodty. 

Cases. 

Average. 

ri  rnis 

12.18 
Si.  2ti 
9.72 

76 
10 
25 

18.19 

16 

13.31 

7 

13  23 

Cirro  stratus 

23  26 

5.02 

8 

8.58 

II it'll  strutius 

Ili)^'li  ciiinulu.s 

12.78 

6 

2.13 

2 

10  12 

.'>trati)-ciiiniilii.s 

Ninihus 

i'liiiiiilns 

5.  .Vi 
9.27 

38 
6 

5  52 

Cuiiiuli)-iiiiiibu!i 

15.23 

5 

12  25 

Tablk  XCVIII  b. 


April  to  September. 

Form. 

8  a.m. to  12  noon. 

12  noon  to  4  p.m. 

4  p.  m.  to  8  p.  m. 

Mean 
velocity. 

Cases. 

Mean 
velocity. 

Cases. 

Mean 
velocity. 

Cases. 

Average. 

Cirnis 

13.24 

15.  .54 
3.07 

127 

18 
47 

15.81 

21 

11.43 

24 

13  30 

Cirro-strntiis 

15  54 

Cirni-ciimiiliis 

5.02 

8 

3  35 

lliuli  .strut lis 

Ili^rh  ciiinuliis 

12. 61 
3.67 

8 
5 

2.13 

2 

10  71 

St  riito-ciimulus 

3.67 

Niiiiliiis  

Ciinmliis 

( 'nnitilc)-nimbus 

5.65 
6.80 

87 
9 

8.65 
15.23 

5 

5 

10.07 
7.25 

11 
10 

6.27 
8  74 

October  to  March. 

Form. 

8  a.  m.  to  IJ 

inoon. 

12  noon  to  4  p.  m. 

4  p.m.  to 

3  p.m. 

Mean 
velocity. 

Cases. 

Mean 
velocity. 

Cases. 

Mean 
velocity. 

Cases. 

Average. 

ri  rrtis 

10.35 
9.26 
3.89 

60 
20 
21 

14.66 
10.44 

U 

7 

18.59 

45.70 

.99 

18.97 

2.72 

7.48 

5.83 

1.33 

7.05 

19 

6 

4 

1 

8 

5 

15 

80 

23 

12  60 

(^irriKStnitus  

16  15 

('lrri)-ciiniiilu.s 

3  42 

IIikIi  stratus 

18  97 

4.63 
7.67 
6.99 
6.»4 
4.41 

25 

3 

5 

113 

6 

6.78 

2 

4.31 
7  55 

Slrato-ciiinulus 

7.96 
6.04 
8.51 

2 
26 
14 

6  28 

4  78 

Cumulit-nimbus 

7  16 

T.vBLE  XCIX. — Extreme  heights. 


Month. 


.lanimry  .. 
Ki'bniarv  . 
Manh  ."... 

April 

May 

.Illlic 

.Inly 

.\ii>rust 

."^fptfllllMT 

October... 
November 
December. 


Ci. 


Maximum.  Minimum 


Meters. 

17, 449. 2 

15,498.2 

15,868.3 

14,127.9 

12. 468. 5 

20, 453. 0 

18,014.2 

12,  S.'vl.  8 

14,871.0 

16,342.9 

12,025.9 

16,785.7 


Cl-8. 


Ci-Cu. 


Maximum.  Minimum.  Maximum.  Minimum 


Meirrn. 
10,211.2 
16, 233. 1 
16, 488. 4 


11,682.4 
17,136.M 
14,574.5 
16,832.5 
15,814.4 


13, 138. 7 
14,787.0 


}{eterg. 
9, 788. 8 

9. 826. 2 

7. 689. 3 


7, 476. 7 
10,519.2 

7,111.7 
11,367.1 


9,101.8 
6,878.7 


Meters. 
6,074.3 
7,712.0 


7,277.5 
6, 448. 3 
11, '224. 6 
9,360.8 
8,609.2 
8, 292. 8 
9, 169. 6 
9,563.5 
5,482.1 


Meiers. 
5,854.1 
6,199.8 


3, 249. 1 
3. 447. 7 
6,043.2 
4,119.1 
4.713.6 
3, 867. 4 
3,412.7 
6,294.7 
4,979.9 


274 


REPORT    OF    THE    PHILIPPINE    COMMISSION. 


Table  XCIX. — Extreme  heights — Continued. 


Month. 

A-S. 

A-Cu. 

S-Cu. 

Maximum. 

Minimum. 

Maximum. 

Minimum. 

Maximum. 

Minimum. 

January  

Meters.          Meters. 

Meters. 
3,988.3 

Meters. 
3, 743. 6 

Meters. 
2, 247. 4 
1,461.9 

Meters. 
2,133  7 

March  

7,527.2 

3, 169. 4 

April 

1,881.1 

1,3K4  5 

Mav 

3,778.0 
6,232.5 
7,639.9 
7.644.9 
8, 045. 2 
6,593.9 
5,720.7 
5,600.4 

3, 715. 6 
3,973.3 
5,000.4 
3,874.4 
2,908.7 
3,804.8 
3,757.8 
3,492.2 

Jutie 

July  

7,086.1 
7,141.0 
5, 244. 3 
3,898.2 

3,272.0 
3,212.5 
4, 274. 2 

1,875.7 
3,883.3 
2,193.8 
1,408.8 
3,013.9 
2,254.9 

1,384  4 

August 

September 

October 

1,450.6 
1,338.3 

November 

2,602.2 

December 

N.                1               Cu. 

Ou-N. 

S. 

Month. 

Maxi- 
mum. 

Mini- 
mum. 

Maxi- 
mum. 

Mini- 
mum. 

Maxi- 
mum. 

Mini- 
mum. 

Maxi- 
mum. 

Mini- 
mum. 

January 

Meters. 
1,950.8 
1,620.3 
2,047.6 

Meters. 
1,030.7 
1,512.2 
1,382.4 

Meters. 
3,484.0 
3,140.0 
3,820.8 
2,793.2 
2, 740. 6 
3, 283. 3 
3,931.1 
3,546.9 
4,448.7 
2, 742. 2 
2,503.9 
2,918.8 

Meiers. 
813.3 

1,014.0 

1,146.0 

1,264.5 
870.3 
798. 7 
528.8 

1,171.0 
842.9 

1,413.7 
622. 2 

1,069.7 

Meters. 

Meters. 

Meters. 

Meters. 

February 

March 

10, 135. 3 
6,797.9 
9, 724. 5 
5,051.1 

12, 859. 3 
8,781.8 
7,751.1 
7,274.1 
6,359.8 
4,779.2 

7,591.8 
2, 976. 4 
3,011.0 
885. 8 
2,001.7 
4,  .558. 9 
1,424.8 
2,042.5 
1,140.4 
3,286.3 

April 

May 

June 

1,184.3 
1,400.7 
1,581.2 
1,356.7 

948  8 

July 

923.3 
1,982.3 
1,724.1 

988.9 
2,294.3 
1,876.8 

990  2 

August 

944.8 

611  6 

September 

587  7 

October 

836.0 
1,410.2 
1,503.6 

November 

December 

Table  C. — Extreme  velocities. 


Ci. 

Ci-S. 

Ci-Cu. 

A-Cu. 

Month. 

Maxi- 
mum. 

Mini- 
mum. 

Maxi- 
mum. 

Mini- 
mum. 

Maxi- 
mum. 

Mini- 
mum. 

Maxi- 
mum. 

Mini- 
mum. 

January 

M.p.s. 

8.77 
11.60 
20.56 
70.48 
46.52 
64.93 
42. 13 
41.66 
12.44 
71.02 
26.88 
36. 34 

M.p.s. 
2.35 
2.70 
7.15 
2.69 
2.87 
1.02 
3.74 
18.30 
1.96 
2.56 
1.51 
2.46 

M.p.s. 
18.34 
25. 50 
84.71 

M.p.s. 

M.p.s. 
4.55 
9.24 

M.p.s. 
1.48 
1.66 

M.p.s. 
2.18 

M.p.s. 

February  

March 

6.39 

9.54 

2  59 

April 

9.42 

7.88 
17.39 
37.87 

1.50 

1.82 
2.34 
2.49 

May 

8.59 
70.51 
15.11 
10.86 

4.20 

13.10 
5.98 
16.12 
16.23 

June 

July 

7.02 

1.42 

August 

September 

3.33 

.5.84 
7.50 
2.82 

October 

1.10 
0..50 

November  . . 

10.41 
9.13 

8.90 
3.  .51 

4.43 
15.01 

1  12 

December 

1  21 

S-Cu. 

N. 

Cu. 

Cu-N. 

Month. 

Maxi- 
mum. 

Mini- 
mum. 

Maxi- 
mum. 

Mini- 
mum. 

Maxi- 
mum. 

Mini- 
mum. 

Maxi- 
mum. 

Mini- 
mum. 

January 

M.p.s. 

M.  p.  s. 

M.p.s. 
11.54 

11.58 
7.35 

M.p.s. 

i.a5 
i.36' 

M.p.s. 
28.85 
22.25 
33.72 
22.33 
8.06 
10.19 
11. 60 

M.p.s. 
0.80 
0.16 
1.69 
0.88 
0.63 
1.95 
0.75 

M.  p.  s. 

M.  p.  s. 

February  

0.16 

March 

13.25 
12.14 
10. 51 
5. 85 
20.29 
13.44 

10  ''9 

April 

4.13 

3.36 

5  00 

May 

0.84 

June 

July 

7.64 

August 

September 

October 



2.  25 
6.71 

3.  24 

6.50 
6.40 
14.52 

13.09 
31.04 

8.89 

1  88 

Novembor 

13. 72 

6.71 

3.00 
2.12 

0.50 
0.45 

1.02 
2.36 

December 
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Ci. 

Ci-8. 

Ci-Cu. 

A-8. 

A-Cu. 

li-mptTHture 
(ri'iitiKrade). 

Height. 

Num- 
ber of 
cases. 

Height. 

Num- 
ber of 
cases. 

Height. 

Num- 
ber of 
cases. 

Height. 

Num- 
ber of 
cases. 

Height. 

Num- 
ber of 
cases. 

17°  to  27° 

27°  to  37° 

Meters. 
9,665 
10,813 

28 
275 

Meters. 
11,125 
11,323 

10 
54 

Meters. 
6,441 
6,336 

13 
106 

Meters. 
7,144 
4,349 

1 
6 

Meters. 
4,774 
5,068 

8 
62 

S-Cu. 

N. 

Cu. 

Cu-N. 

8. 

Ti'injK'niture 
(centigrade). 

Height. 

Num- 
ber of 
cases. 

Heigiit. 

Num- 
ber of 
cases. 

Height. 

Num- 
ber of 
eases. 

Height. 

Num- 
ber of 
cases. 

Height. 

Num- 
ber Ot 
cases. 

17°  to2i° 

Melerg. 
2, 316 
1,900 

6 
22 

Meters. 

Meteri>. 
1,637 
1,7<» 

41 
321 

Meters. 
3,325 
<,046 

4 

92 

Meters. 

27°  to  37° 

1,535 

37 

1.038 

10 

Table  CII  a. — Mean  lieighis  according  to  varying  atmospheric  pressure. 


Pressure  in 
milli- 
meters. 

Ci. 

CI-8. 

Ci-Cu. 

A-8. 

A-Cu. 

1 

.SP 

1 

1 

a 

be 

a 

1 

n 

1 

»;roiii>  I  

7.50  to  7.56  . 
7.56  to  760  . 
760  to  765  . 
7.50  to  75<;  . 
7.5«!  to760. 
760  to  7(V5  . 
750  to  756  . 
7.56  to  760  . 
760  to  765  . 

Meters. 

Meters. 

Meters. 

Meters. 

Meters. 

11,014.4 
11.206.1 
12,711.8 
10,    70.1 

9,312.6 
11,392.9 
11.. '90. 6 

9,795.7 

II 
42 

3 

75 

37 

14 

11  J 

9 

13,264.4 
10, 710. 2 

9 
19 

.5,883.8 
6,035.7 
7.473.1 
5,690.9 
.5,52:i.3 
7,218.1 
6,919.9 
5,632.3 

■> 
11 

2 
26 
12 
11 
51 

3,479.8 
5,598.9 

7 
16 

(iroup  II  . . . 

10,422.4 
11,4.S7.2 
13,y68.9 
12, 072. 9 

12 

1 
2 

21 

3,900.1 

1 

4, 782.0 
4,715.7 
6,610.8 
5,424.6 

7 
11 

(innip  III  .. 

3 

4  889.7 

6 

26 

S-Cu. 

N. 

Cu. 

Cu-N. 

8. 

Height. 

Ca-ses. 

Height. 

Cases. 

Height. 

Cases. 

Height. 

Cases. 

Height. 

Cases. 

Meiers. 

Meters. 

Meters. 

Meters. 

Meters. 

1,464.1 
1,728.1 

9 
14 

1,95.3.7 
1,816.4 
2,027.2 
1,855.5 
1,511.7 

45 

145 

4 

51 

47 

9 

60 

1 

8,870.7 
4,aS4.8 
9, 6.58. 8 
4,362.5 
2,514.1 
.5,195.4 
5,609.9 
5,906.9 

4 
7 
2 
33 
15 
4 
27 
4 

2,028.9 

1 

(iroiip  II  ... 

1,909.5 
2,998.5 
1,828.7 
1,991.7 

8 

1 

4 

11 

1,409.9 
1,350.6 
1,340.6 
1,393.2 

1 
7 

(;riiii|>  III  .. 

2 
4 

l,:i43.4 
1,717.4 
1,436.7 

1,096.4 
1,023.0 

2 

8 

Table  CII  b. — }fean  heighl.'<  (u-i-orditui  ti>  varying  pressures. 
APRIL  TO  SEPTEMBER. 


Ci. 

Ci.S. 

Cl.Cu. 

A.  8. 

A.Cn. 

l"rfs.>!ure 
0"n>.). 

Height. 

Num- 
ber of 
cases. 

Height. 

Num- 
ber of 
cases. 

Height. 

Num- 
ber of 
cases. 

'  Num- 

Heiglit.    IxT  of 

ca-ses. 

Height. 

Num- 
biTof 
ca><c8. 

750  to  756 

Meters. 
11,3.36.4 
11,121.2 

9,507.9 

16 
164 

28 

Meters. 
13.968.9 
11,512.3 

2 
■29 

Meters. 
7,218.1 
6,676.4 
5,242.3 

11 
63 
13 

Meters. 

Meters. 
6,610.8 
6,304.8 

3 

7.5«>  to  760 

7«iO  to  765 

4,889.7 

6 

28 

! 
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T.\Bi.E  CII  H. — Mnni  }ici(t}ii>t  arvonlimi  hi  ntri/iiHj  jiri.^sinr.i — Continued. 
APRIL  TO  SEPTEMBER— Continued. 


S.Cu. 

N. 

Cu. 

Cu.N. 

S. 

Pressure 
(mm.). 

Height. 

Num- 
ber of 
cases. 

Height. 

Num- 
ber of 
cases. 

2 
4 

Height. 

Num- 
ber of 
cases. 

Height. 

Num- 
ber of 
cases. 

Height. 

Num- 
ber of 
eases. 

7.50  to  7.56 

756  to  760 

760  to  765 

Meters. 
1,828.7 
1,906.6 

4 
16 

Meiers. 
1,340.6 
1,393.2 

Meters. 
1,506.9 
1,791.5 
1,519.8 

12 

100 

23 

Meters. 
6,683.2 
5, 753. 4 
5,906.9 

6 
39 

4 

Meters. 
1,0%.  4 
1,023.0 

2 

8 

OCTOBER  TO  MARCH. 


Ci. 

Ci.S. 

Ci.Cu. 

A.S. 

A.Cu. 

Pressure 
(mm.). 

Height. 

Num- 
ber of 
cases. 

Height. 

Num- 
ber of 
cases. 

Height. 

Num- 
ber of 
cases. 

Height. 

Num- 
ber of 
cases. 

Height. 

Num- 
ber of 
cases. 

750  to  756 

Meters. 

1,634.4 
10,732.9 
10, 619. 4 

1 

34 
60 

Meters. 

Meters. 
7, 473. 1 
5,755.9 
6,239.8 

2 
16 
13 

Meters. 

Meters. 

756  to  760 

760  to  765 

12,624.9 
10,749.0 

13 
20 

3,900.1 

1 

4,105.0 
5,239.2 

12 
27 

S.Cu. 

N. 

Cu. 

Cu.N. 

S. 

Pressure 
(mm.). 

Height. 

Num- 
ber of 
cases. 

Height. 

Num- 
ber of 
cases. 

Num- 

Height.    berof 

'  cases. 

Height. 

Num- 
ber of 
cases. 

Height. 

Num- 
ber of 
cases. 

750  to  756 

Meters. 

Meters. 

Meters. 

2.117.0  '           1 
1,900.7            56 

1. 770. 1  170 

Meters. 

Meters. 

756  to  760 

2,226.7 
2,222.8 

3 
5 

1,458.7 
1,602.3 

10 

21 

4, 268. 2 
3,034.3 

25 
22 

760  to  765 

Table  CIII  a. — Mean  Jieight  and  frequency  at  different  directions. 
GROUP  I. 


Ci. 

Ci-S.                       Ci-Cu.                       A-S. 

!                                 1 

A-Cu. 

Direction. 

Num- 

Height.     ber  of 

cases. 

Height. 

Num- 
ber of 
cases. 

Height. 

Num- 
ber of 

cases. 

Height. 

Num- 
ber of 
cases. 

Height. 

Num- 
ber of 
cases. 

N 

Meters. 

Meters. 

Meters. 

Meters. 

Meters. 

NNE 

11,573.3 

2 

3, 172. 6 
7,259.5 
5,596.1 
3,507.0 
4,883.1 
4,424.8 

2 

NE 

4 

ENE 

10,468.1 
12,053.7 

7 
3 



4 

E 

16,183.0 
10,383.3 
10,257.6 

2 

4 
7 

7 

ESE 

5,256.6 

5 

1 

SE 

10,143.6 
11,837.4 
11,003.2 

4 
9 
5 

2 

SSE 

S 

7,036.9 

4 

ssw 

10, 512. 4 
9, 987. 7 
13,513.9 
11,653.9 
10,005.2 

6 
2 
2 
3 
2 

sw 

11,018.7 
13,614.4 
5, 763. 8 

7 
7 
4 

5, 981. 1 

2 

3, 5(>i. 0 
5,172.0 

2 

wsw 

2 

w 

5,883.8 

2 

WNW 

NW 

12,989.1 

5 

NNW 

1 

Mean  direc- 
tion   

S.8°51'  W. 

S.  1°  1'  E. 

S.  9°  20'  E. 

N.  80°  31'  E. 

KKI'OKr    <»K     rilK     I'MIMIM'INK    <(  >M.M  [SSK  >N. 
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Tahi.ic  ('111   A. — Miiiii  hi-iijltl  mill  t'ri'i{H4iiii/  ul  ilijf'frcnl  din'ctinujt — Continuetl. 
GROUP  I— Continued. 


S.-GU. 

N. 

Cu. 

Cu.-N. 

S. 

Iiirectiiiii. 

lleiKlit. 

Num- 
ber of 
cases. 

'  Num- 

HeiKlit.  j  berof 

,  cases. 

Hciglit. 

Num- 
ber of 
cases. 

17 
22 
24 
46 
34 
18 
13 
3 
2 

i  Num- 

Height.  1  ber  of 

cases. 

Height. 

Nuin 
ber  of 
cases. 

N 

MeUra. 

Meten. 
1,546.3 
2,350.0 

1 
3 

MeUrg. 
1,696.8 
1,889.3 
2,028.8 
2,177.2 
1,746.9 
1,861.0 
1,691.3 
1,748.1 
1,620.2 

Meier*. 

Metert. 

NNE 

4,189.2              2 

NE 

ENE 

1,462.1 
2, 199. 4 

1 

2 

1,587.0 
2, 129. 7 
1,382.4 
1,579.4 

4 
4 
1 

1 

E 

ESE 

SE 

SSE 

2,254.6 

1 

S 

3,849.3 

2 

S.SW 

SW 

1,112.6 

2 



1,935.9 
2,714.3 

2 
2 

W.SW  

8,853.0 

4 

VV 

WNW 

4,172.3 

3 

NW 

1,659.6 

3 

NNW 

Mean  direc- 
tion  

S.80°42'E. 

N.640  46'E. 

N.67°33'E. 

8. 84°  38' W. 

GROUP  U. 


Ci. 

Ci-S. 

Cl-Cu. 

A-S. 

A-Cu. 

Direction. 

Height. 

Num- 
ber of 
cases. 

Height. 

Num- 
ber of 
cases. 

Height. 

Num- 
ber of 
cases. 

1  Num- 

Height.    ber  of 

cases. 

Height. 

Num- 
ber of 
CJises. 

N  

Meters. 
9,399.0 
9,964.9 
9,216.2 

11,321.5 
9, 409. 1 

13,084.7 
6,597.9 

11 
13 
12 

Meterti. 

Meters. 
7,260.2 
5,707.8 

f.  (!79  0 

4 

6 
3 
13 
5 

Meters.  ! 

.    1 

Meters. 
5,607.2 

2 

NNE 

NE 

7. 972. 0 

3 

3  798  8 

1 

ENE 

17  .  12,403.0 
10     11.019.6 

4     5,481.5 
3     3,975.3 

1 

E 

1 

E.*<E 

11 

.  5 

3,900.1 

1 

3.908.7  4 

4.878.8  i              1 

SE 

5,776.7 

1 

SSE 

S   

9,796.8 
11,512.0 
10, 180. 6 

3 
3 
9 

6, 429. 0 
6,446.2 
5.071.3 

4 
2 
2 

5,004.7                6 

SSW  

SW 

9.241.3 

•> 

WSW  

W 

8,164.1 
9,453.6 

6 
7 

1 

3,746.6  1              2 

WNW    

1 



NW 

NNW  

14, 186. 1 

2  ,  11,487.2 

1 

5,717.8  1             2 

Mciin  direc- 
tion   

N.6404 

H'  E. 

N.650-! 

lyE. 

N.66° 

SCE. 

S.670 

WE. 

S.41°08'E. 

8-Cu. 

N. 

Cu. 

Cu-N.                         S. 

r)ire(!tion. 

Height. 

Num- 
ber of 
cases. 

Height. 

Num- 
ber of 
cases. 

Height. 

Num- 
ber of 
cases. 

1 
4 
12 
20 
15 
14 
12 
3 

Height. 

Num- 
ber of 
cases. 

Num- 

Height.    ber  of 

cases. 

N  

Meters. 

Meters. 

Meters. 
1,481.2 

Meters. 

Meters.  1 

NNE 

2,2.54.0 
1,610.9 

3 
3 

2,261.6 

- 

1, 476. 3 
1,820.5 
1,574.7 
1,504.2 
2,650.1 
1,611.8 
l,3a{.6 
2, 7-25. 4 
1,904.2 
7K2. 0 
2,117.0 
2,918.2 

1,614.5 
2, 472. 5 
4,  AM.  6 
4, 616. 0 
2.428.3 
4.948.0 
S  -KSft  ft 

4 

NE   

s 

ENE 

E 

1,409.9 

1 

0 
4 
4 
4 

2 
5 
3 

ESE   

2,635.8 

- 

SE 

!<SE i 

X 

2      9.  fi.TS.  S 

ssw 

5 
2 

1 
7 

4,524.7 
5,640.8 

SW 

874.4 
944.4 

2 

1 

WSW   

w 

4,104.1 

2 

WNW 

NW 

1,408.2 

1 

1.483.8 
864.8 

1 
2 

7,189.3 
2,732.1 

2 
2 

NNW  

Mean  direc- 
tion     

N.  42°  22'  E. 

N.11°15'E. 

S.88°14'E. 

S.80°24'E. 
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Table  CllI  a. — Mean  height  and  frequency  of  different  directions 

GROUP  III. 


-Continued. 


Ci. 

Ci-S. 

Ci-Cu. 

A-S. 

A-Cu. 

Direction. 

Height. 

Num- 
ber of 
cases. 

Height. 

Num- 
ber of 
cases. 

Height. 

Num- 
ber of 
cases. 

Height. 

Num- 
ber of 
cases. 

Height. 

Num- 
ber of 
cases. 

N 

Meters. 
10, 526. 9 
12,  .545. 3 
10, 221. 2 

9,886.0 
10,882.2 

9,557.3 

9,511.4 

3 
28 
12 
23 
26 
5 
9 

Meters. 

Meters. 
6, 258. 5 
5, 980. 0 
8,582.2 
7, 707. 2 
5, 0.59. 6 
7,198.7 
6, 477. 0 

3 
4 
10 
6 
4 
5 
4 

Meters. 

Meters. 
6,251.0 

1 

NNE 

12,800.9 

4 

'..'.:::::: 

NE 

7,689.0 
5,781.4 
7,210.0 
4,650.6 

2 

ENE 

E 

17, 132. 7 
10,920.0 

2 
3 

7,144.3 

1 

6 
3 

ESE 

3 

SE  .     . 

9,926.9 

5 

2, 312. 5 

1 

SSE 

s 

ssw     .  .  . 

sw 

i3,i24.6 
11,941.8 
18,080.2 
11,232.4 

3 
6 
3 
2 

12, 042. 0 

2 

7, 550. 6 
6, 967. 6 
7,175.3 

5 
8 
4 

7,085.5 
4,282.1 
3,268.8 

1 
1 
1 

3,948.0 
6,056.1 
4,454.5 

2 

wsw 

3 

w 

1 

WNW 

NVV 

15,817.5 

1 

5, 253. 8 

1 

4,717.2 

2 

NNW 

:::::::: 

1 

Mean  direc- 
tion   

N.  62=: 

12'  E. 

N.  88= 

23'  E. 

N.  61°  23'  E. 

S.  35°  15'  W. 

N.  68°  30'  E. 

S-Cu. 

N. 

Cu. 

Cu-N. 

S. 

Direction. 

Height. 

Num- 
ber of 
cases. 

Height. 

Num- 
ber of 
cases. 

Height. 

Num- 
ber of 
cases. 

Height. 

Num 
ber  of 
eases. 

Height. 

Num- 
ber of 
eases. 

N 

Meters. 

Meters. 

Meters. 

Meters. 

Meters. 

NNE 

NE 

2, 829. 9 
837.8 
1,491.5 
1,524.1 
1,684.2 
2,432.3 

i 

6 

7 

10 

10 

5 

4,015.8 
3, 189. 8 
6,032.0 

1 
2 
8 

ENE 

1,338.3 

1 

E  .            

1,181.3 

1 

ESE 

SE 

1,927.2 

4 

2, 238. 6 

3 

SSE 

1,193.7 

2 

S 

12,302.1 
2,001.7 

12, 613. 5 
3, 759. 7 
4,913.4 
6, 148. 2 
4,556.8 

3 
1 
2 

8 
1 
2 
1 

SSW 

1,706.2 

2 

1,800.9 
1,183.0 
1,920.3 
1,371.7 
1,481.5 

7 
7 
6 
4 
3 

sw 

wsw 

2,096.1 
2, 222. 4 
1,671.8 

2 
3 
1 

1,724.4 
1,554.3 

1 
3 

w 

927.0 

3 

WNW 

NW 

NNW 

2,834.3 

2 

Mean  direc- 
tion   

S.  30°  46'  W. 

S.  84°  25'  W. 

S.  66°  10'  E. 

S.  0°  30'  W. 

S.  18°  21'  E. 

Table  CIII  b. — Mean  height  and  frequency  at  different  directions. 
FROM  APRIL  TO  SEPTEMBER. 


Ci. 

Ci-S. 

Ci-Cu. 

A-S. 

A-Cu. 

Direction. 

Height. 

Num- 
ber of 
cases. 

Height. 

Num- 
ber of 
cases. 

Height. 

Num- 
ber of 
cases. 

Height. 

Num- 
ber of 
eases. 

Height. 

Num- 
ber of 
cases. 

N 

Meters. 
10,234.6 
12,385.5 
10,131.0 

9,947.4 
10,7.58.1 
10, 312. 8 

9,204.5 

9 
34 
21 
32 
32 

9 
12 

Meters. 

Meters. 
6,258.5 
6, 493. 5 
8,582.2 
6,718.1 
4, 457. 2 
7, 198. 7 
6,477.0 

3 
7 
10 
14 
9 
5 
4 

Meters. 

Meiers. 
6,251.0 

1 

NNE 

12,800.9 
7,972.0 
14,401.5 
10, 969. 9 

4 

3 
4 
6 

NE 

7,689.0 
5,781.4 
7, 210. 0 
4,650.5 

2 

ENE 

E 

7,144.3 

1 

6 
3 

ESE 

3 

SE 

9,926.9 

5 

2,312.5 

1 

SSE 

S 

9, 796. 8 
11,512.0 
11,902.4 
11,941.8 
11,469.5 

9,848.9 

3 
3 
10 

6 
9 
9 

3. 467. 1 

6. 446. 2 
6,842.3 
.5,967.6 
7,175.3 

2 

2 

7 
8 
4 

SSW  

SW 

12, 042. 0 

2 

7,085.5 
4,282.1 
3,268.8 

1 

1 
1 

3,948.0 
6,056.1 
3,982.6 

2 

WSW 

3 

W 

3 

WNW 

NW 

15, 817. 5 

1 

5,253.8 

1 

4,117.2 

2 

NNW 

Mean  direc- 
tion   

N.  59°  44'  E. 

N.  65°  16'  E. 

N.  74°  32'  E. 

S.  35°  53'  W.           N.  59°  41'  E. 
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Tablk  cm  H. — }fean  heiijhl  and  fra/uenrtf  at  different  direclioits — Contimie<i. 
FKOM  APKIL  TO  SEPTEMBER— Continue.  1. 


8-Cu. 

N, 

Cu. 

Cu-N. 

S. 

Dirt'Ption. 

HeiK'lit. 

Num- 
ber iif 
cases. 

Height. 

Num- 
ber of 
cases. 

Height. 

Num- 
ber of 
cases. 

Height. 

Num- 
ber of 
cases. 

Height. 

Num- 
ber of 
cases. 

N 

Meters. 

Meten. 

Meters. 

Meters. 

Meters. 

NNE 

1.K81.7 
1,610.9 

l,3;w.3 

2 
3 

1 

NE 

2,088.4              5 

1.364.6  25 
1,.579.6             19 

2.232.7  23 
1,772.7             18 

4,015.8 
5,350.2 
6,032.0 

1 

7 
» 

ENE 

:.:::i:::::::: 

1 

E 

1 

1,181.3  1              1 

ESE 

SE 

1,927.2 

4 

4.686.1 

5 

S.^E 

2,432.3 
2,725.4 
1,800.9 
1,093.9 
1,920.3 
1,892.9 
1,481.6 

5 
2 
7 
9 
6 
9 
3 

1,193.7                "> 

8 

11,244.8 
2,001.7 
8,429.9 
3,7.=)9.7 
4,373.9 
6,148.2 
4,556.8 

5 
1 
5 
8 
3 
2 
1 

S.SW 

1,706.2 

2 

S\V 

wsw 

2,096.1 
2,222.4 
1,671.8 

2 
3 

1 

1,724.4 
1,.')51.3 

1 
3 

w 

927.0 

3 

WNW 

N\V 

NNW 

2,834.3 

2 

Mean  direc- 
tion   

S.  8°  12'  E. 

8.  84°  2 

6' W. 

S.  85"  52'  E. 

S.  9°  22'  E. 

S.  33°  82'  W. 

FROM  OCTOBER  TO  MARCH. 


'      Ci. 

Ci-S. 

Ci-Cu. 

A-S. 

A-Cu. 

Direction. 

Height. 

Num- 
ber of 
cases. 

Height. 

Num- 
ber of 
cases. 

Height. 

Mtiri-g. 
7,2tK).2 
4,237.6 
6, 679. 0 
4,689.8 

Num- 
ber of 
cases. 

Height. 

Num- 
ber of 
cases. 

Height. 

Num- 
ber of 
cases. 

Meters. 
N  8.571. 5 

5 
9 
3 
15 
7 
7 
6 
9 
5 

Meters. 

4 
3 
3 
5 

Meters. 

Meiers. 
5, 607. 2 

2 

NXK 

9,2a5.7 
6  499. 1 

3  172  6 

2 

N  K 

6,567.4 
5,  .596.1 
3,567.0 
4,103.6 
4,576.2 

5 

ENE 11,6.5:5.4 

E 9,847.0 

13,1.31.2 
16,183.0 
10,3K3.3 
10,2.57.6 

2 
4 

4 
7 

ESE 14,128.9 

SE 8,118.7 

.5,2.5(!.6 
5. 776.  7 

5 
1 

3,900.1 

1 

5 
3 

SSE 11. 8:17. 4 

.:::::. 

S                 .   . 

11,00;}.  2 

7,821.5 

6 

5,004.7 

5 

SSW 

10,512.4 
9,614.5 
13,513.9 
11,653.9 
16,065.2 

6 
4 
2 
3 
2 

SW       

9,900.4 
13,614.4 
5,763.8 

9 
7 
4 

5,981.1 

2 

3,564.0 
5,172.0 

2 

WSW 

2 

W 

5,883.8 

2 

WNW 

NW 

12, 9H9. 1 
14, 18(5. 1 

5 
2 

NNW  

11,487.2 

1 

5,717.8 

2 

Mean  direc- 
tion   

S.  82°  02'  E. 

S.  1°  15'  E. 

N.  89°  32'  E. 

S.  67°  30*  E. 

S.  88°  32'  E. 
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T.\BLK  CUV  .\. — Mean  t^elocUy  and  freqiuincy  at  different  altitudes. 
GROUP  I. 


Oi. 

Ci-S. 

Ci-Cu. 

A-S.                       A-Cu. 

Hoifrlit  (in  nu'tor.s). 

Velocity, 
lu.p.  s. 

Num- 
ber of 
cases. 

Velocity, 
m.p.  s. 

Num- 
ber of 
cases. 

Velocity, 
m.  p.  s. 

Num- 
ber of 
cases. 

! 

Velocity, 
m.p.s. 

?ium- 
ber  of 
cases. 

Velocity,! 
m.p.s. 

Slum- 
ber of 
cases. 

500  to  1  000 

1 

1  (HH)  to  1  500 

1  .MH)  to  '^  (XX) 

■'  'S(H)  ti)  o  tX)0 

3  0W)t(>3  otK) 

3.99 
3.82 
2.93 
6.38 

7 

3  501)  to  4  000                            



5 

4  0(X)  to  4  .500              .            

1 

4  .500  ti)5  CK)0 

2.82 
2.82 
2.50 
3.11 
1.66 

1 
4 
3 
2 

1 

3 

5  5tK)  t(><>  000 

4.50 
8.77 
13.39 

5 
1 

2 

8.86 
2.70 
9.54 
9.54 
9.54 

2 

6,a)0t.>(;..500 

6,ri00t<>7,000 

2 

3.51 

2 

1 

2 

5.77 
6.77 
20.64 
26.85 
2.35 
9.68 
8.26 
9.28 
12.29 
4.92 
17.42 
13.01 

1 
1 
2 
2 
2 
2 
3 
8 
4 
2 
4 
2 

8.59 
6.15 
10.79 
10.79 
17.84 
15.53 

2 
1 

1 

0 

I 

9.24 

2 

1 

8,000to)S..500 

8  500  to'*  000 

9,000t(>9..500 

9,  .5(H)  to  10,000 

lU.  (100  to  10,500 

10,  500  to  11,000 

11  000  to  11  500 

1 

1''  (X)Oto  1'^  -500 

::.... 

8.04 
8.70 
8.70 

4 

13, 000  to  13,500 

13  500  to  14  000 

1 
1 



14,00Ot()14,.50O 

14  .500  t(i  15  000 

11.76 

2 

9.13 

2 

15  000  to  15  -500 

2.77 
7.12 

3 
4 

1.5,  .500  to  16,000 

16  000  to  16  .500 

84.71 
29.68 

1 
4 

IC)  .500  to  17  000 



17, 000  to  17,-500 

17,  .500  to  18,000 

18  000  to  18  .500 

2.97 
17.36 

2 
1 

18  500  to  19  000 

, 

19  000  to  19  .500 

19  .500  to  "^0  000 

20  (XX)  to  '■'0  500 

S-Cu.                           N. 

Cu. 

Cu-N. 

Mean 
velocity, 
m.p.s. 

Height  (in  meters). 

Velocity, 
m.p.s. 

Num- 
ber of 
cases. 

Velocity, 
m.p.s. 

Num- 
ber of 
cases. 

Velocity, 
m.p.s. 

Num- 
ber of 
cases. 

Velocity, 
m.p.s. 

Num- 
ber of 
cases. 

500  to  1  000 

5.91 
7.93 
1.30 

6 
10 
2 

11.20 
6.49 
7.06 
7.79 
9.21 
7.40 

14.54 

3 
28 
79 
39 
20 
5 
■> 

11.20 

1,000  to  1.500 

1  .500  to  '^  000 

0.16 

1 

6.27 

7.17 

2,000  to  2,.500 

2  .500  to  3  000 

7.76 

3 

7.49 

9.21 

3  000  to  3  .500 

8.89 
2.36 

1 
2 
3 

1 

5.68 

3  .500  to  4  000 

5.88 

4  (KK)  to  4  500 

7.20 
8.89 

C.13 

4  .500  to  5  000 

6.17 

5  000  to  5  .500 

2. 82 

5  .500  to  6  000 

I 

4.77 

4.08 

0  .")(!()  to  7  (100 

i 

7.  .50 

7  000  to  7  .50(1 

9.54 

13.25 

2 

9.68 

8  0(10  (o  ,K  .'lOO 

5.93 

17.36 

18. 82 

I)  aOO  t(i  Id  000 

n.M 

10  000  to  10  .500 

10. 29 

- 

12. 76 

10  .'lOO  to  1 1  000 

8.26 

11  000  to  1 1  .500 

9.28 

n  .^(l()to  T'  000  .. 

1 

12.29 
4.92 

12.  73 

11.. 57 
8.70 

11.76 
9.13 

]•)  0(1(1  (i,  ]•)  fiOO 

1 

1 

I'i  0(H)  to  13  .500 

]■;  :,()o  to  11  000 

14,r>00  to  15,000 
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Tahi.e  ('1\'  a. — Mean  vihiritij  find  fri'iiinini/  <U  dijhrenl  hUUiuIik — ('(HilimuMl. 
GROUP  I— Continued. 


S-Cu. 

N. 

Cu. 

Cu-N 

Mciin 
velocity, 

III.  p.  8. 

HciK'Iit  (iiiiiificrM). 

Velocity, 
m.p.8. 

Num- 
ber of 
aaes. 

Velocity, 
m.  p.  B. 

Num- 
ber of 
cases. 

Velocity, 
m.  p.  8. 

Num- 
ber of 
caset*. 

VcUxily. 
m.p.M. 

Num- 
ber of 
casex. 

15,000  to  15,500 

2.77 

15, .'HK)  to  It), 000 

22.64 

Ui,000  to  KJ.SOO 

29.68 

lti,r)00  to  17,000 

17,000  to  17,50t) 

:::::::;:■"::::: 

2.97 

17,500  to  18,000 

17.36 

18,000  to  18,500 

18.500  to  19,01X> 

19,000  to  19,500 

. 

19,500  to  20,000 

20,000  to  20,600 

GROUP  ir. 


ci.        1       a-s. 

Ci-Cu. 

A-S. 

A-Cu. 

Heiglit  ^in  meters). 

Velwnty. 

Num- 
ber of 
cases. 

Vel(x;ity. 

Num- 
ber of 
cases. 

Velocity. 

Num- 
ber of 
cases. 

Vel(K;ity. 

Num- 
ber of 
cases. 

Velocity. 

Niun- 
berof 
cases. 

600  to  1,000 

1,000  tol,.T00 

1,500  to  2, 000 

2,(XK)  to  2, 500 

2,  ."HX)  to  ;{,()00 

3,(KKI  toIi.'iOO 

:::::::::::::::: 

3.77 
4.26 
2.55 
1.10 
7.17 
4.09 
3.47 

4 

3 
5 
1 
3 
2 
10 

1 

3,;'>IK)  to  1,000 

5.91 

4.  42 

26.88 

16.11 

12. 32 

12.66 

2.  ,56 

9.  32 

10.17 

27. 40 

11.95 

10. 62 

9.57 

27. 97 

9. 67 

29. 28 

17.73 

11.10 

1 
1 

is.  97 

1 

5.91 
1.12 
1.44 
2.44 
4.43 

5 

4,(K)0  to  l,.')(X) 

1 

•1,.')00  toTi.OOO 

3 

5,(KHI  to.'i, -XK) 

2 
1 

2 
G 
9 
4 
8 
4 
4 
6 
9 
9 
9 
17 

3 

5..'>U(  tofi.UOO 

1 

(1,000  tor,,. TOO 

0,500  to  7,000 

7, 000  to  7, 500 

4.'>0 

1 

9.42 

3 

7,500  to  8, 000 

K,000to8,.'-O0 

4.20 

2 

3.67 

1 

8,  .500  to  9, 000 

9, 000  to  9, 500 

26.88 

2 

50 

2 

9,500  to  10,000 

10,  IKK)  iu  10,  .500 

8.59 

1 

10,.')(K)  to  11,000 

11, OIK)  to  11,. 500 

8.69 
4.34 

3 

2 

1 

Il,.500tol2,000 

12,000  to  12,. ')00 

12,500  to  13,000 

13,000  to  13,  .MX) 

11.34 
6.96 
11.40 

3 
4 

10.41 

2 

13,500  to  14,000 

1J,0(K)  tol-l,.T00 

1-1.'>00  to  15,000 



15,000  to  15,  .500 

13.86 
16.50 

1 
4 

15.  .'.(K)  to  1(),000 



Ifi.  (MK)  to  If),  .500 

1(1,  .■)(K)  to  17,  (XX) 

1 

17,(KKI  to  17,  .500 

17,  .^^KK)  to  18,000 

1 

1S,(KK»  to  18,500 

IS  .-.(K)  to  19,000 

1>|.(HK)  to  19,.500 



19,  .500  to  20, 000 

20, 0(X)  to  20, 500 

1 
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Table  CIV  a. — Mean  velocity  and  freijuencij  at  different  altitudes — Continued. 
GROUP  II— Continued. 


S-Cu. 

N. 

Cu. 

Cu-N. 

Height  (in  meters). 

Velocity. 

Num- 
ber of 
cases. 

Velocity. 

Num- 
ber of 
cases. 

Velocity. 

Num- 
ber of 
cases. 

Velocity. 

Num- 
ber of 
cases. 

Mean 
velocity. 

500  to  1,000 

2.25 
3.00 

2 
1 

2.64 
4.27 
6.05 
8.50 
4.63 

6 
31 

37 
15 
9 

2.54 

l.tXX)  to  1,500 

1  500  to  2  000 

3.17 
3.75 
13. 62 
10.17 

2 

4 

1 
2 

2.70 
2.90 
9.77 
11.51 
4.83 

3 
7 
5 

10 
2 

4.05 
.5.40 

•2, 000  to  2, 500 

'2, 500  to  3, 000 

3  000  to  3  500 

6.71 

2 

8.84 
8.43 

4.12 

3,500to4,000 

6.72 

4, 000  to  4, 500 

10.42 
1.98 

5 
1 

.5.75 

4,  .500  to  5, 000 

5.71 

5  000  to  5, 500 

7.63 

5, 500  to  (>,  000 

1.98 
1.98 
5.00 
2.98 
10.51 

1 
1 
2 
2 
1 

5.38 

6, 000  to  ti,  500 

4.77 

6  500  to  7,000 

3.78 

7, 000  to  7, 500 ' 

7.86 

7,  .TOO  to  8, 000 

10.20 

8  000  to  8, 500 

2. 61           2 

14.09 

8, 500  to  9, 000 

10.51 

2 

11.66 

9, 01)0  to  9, 500 

12.15 

9,  M\0  to  10, 000 

0.84 

2 

6.66 

10, 000  to  10,500 

25. 20 

10,-500  to  11,000 

9.67 

11,000  to  11,500 

24.13 

11.. 500  to  12, 000 

15.30 

12, 000  to  12, 500 

11.10 

12, 500  to  13, 000 

13, 000  to  13, 500 

10.87 

13,  .-.00  to  14, 000 

6.96 

14. 000  to  14, 500 

11.40 

14..100  to  15,000 

15.  UOO  to  15, 500 

13.86 

15,  .500  to  16,000 

16.  .50 

16, 000  to  16, 500 

16,  .500  to  17, 000 

1 

17, 000  to  17, 500 

1 

17,  .500  to  18, 000 

18, 000  to  18,  .500 

1.^.  .500  to  19, 000 

19,000  to  19,500 

19,  .500  to  20, 000 

20, 000  to  20, 500 

GROUP  III. 


Ci. 

Ci-S. 

Ci-Cu. 

A-S.            1          A-Cu. 

Height  (in meters). 

Velocity, 
m.  p.  s. 

Num- 
ber of 
cases. 

Velocity, 
m.p.s. 

Num- 
ber of 
cases. 

Velocity,  Num^ 

Velocity, 
m.p.sl 

Num- 
ber of 
cases. 

Velocity, 
m.  p.  s. 

Num- 
ber of 
ea.ses. 

500  to  1,000 

1,000  to  1,500 

I,.500to2,000 

2, 000  to  2,  .500 

2,  .500  to  3, 000 

11.05 
16.23 
1.42 
1.42 

3 

3, 000  to  3,  .500 

1 

3,  .TOO  to  4, 000 

3.33 
21.16 

2 
3 

1 

4,000  to  4, 500 

2 

4,  .500  to  5, 000 

5, 000  to  .5,  .500 

16.12 

2 

5, 500  to  6,000 

3.83 
8.35 
7.38 
10.88 
8.37 

4 
5 
4 
4 
3 

. 

6, 000  to  6,  .500 

6,  .500  to  7, 000 

2.21 

11.83 

14.28 

12.40 

30.50 

7.22 

14. 24 

6.04 

9.47 

7.08 

12.91 

22.81 

2 
6 
6 
7 
5 
8 
6 
10 
4 
7 
1 
8 

7.  (KK)  to  7, 500 

1.5. 11 

2 

7,  .500  to  8, 000 

8, 000  to  8,  .500 

H,  .51)0  to  9, 000 

3.37 
3.80 

2 
4 

9, 000  to  9, 500 

9,  .500  to  10, 000 

10, 000  to  10,  .500 

7.98 

1 

10,  .500  to  11, 000 

7.02 
10.86 

2 
2 

ll,lH)0toll,.500 

7.98 

1 

Il,.5O0t<)12,000 

12, 000  to  12, 500 
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Table  CIV  a. — Mean  velocity  and  frequency  at  different  altitudes — Continued. 
GROUP  III— Continued. 


1 

Ci.            1           Ci-S. 

Cf-Cu. 

A-S. 

A-Cu. 

Height  (in  meters). 

Velocity, 
m.  p.  8. 

Num- 
ber of 
cases. 

Velocity, 
m.p.  8. 

Num- 
ber of 
cases. 

Velocity, 
m.p.  8. 

Num- 
ber of 
cases. 

Velocity, 
m.p.  8. 

Num- 
ber of 
cases. 

Velocity, 
m.p.  8. 

Num- 
ber of 

ca.sc8. 

I'J,  500  to  1:5,000 

14.80 
10.63 

.5.88 
8.K2 
37. 19 

11 
3 

1 
5 

13  000  to  i:{,500 

l;!,  ,TtX)  to  14,000 1 

70.51 

1 

1  t,0(XI  to  U.fHKt 

H  .'lOO  to  15,000 

70.51 

1 

l.'>  000  to  l.'i,  500..".. 

l.'),.')00  to  16,000 1 

li'i  000  to  10,  5tK) 1 

Hi  .500  to  17,0(K) 

17, 000  to  17,.5lK) 

12.80 

2 

17,500  to  18,tXX) 

25.02 

25.02 

13. 22 

1..51 

1 
1 

1 

IH  000  to  18,  ,500 

IH  .500  to  19,000 

19,000  to  19,500 

19,  .500  t/>  ?0, 000 

20,000  to  20, 500 

14.05 

2 

S.-Cu. 

N. 

Cu. 

Cu.-N. 

Height  (in  meters). 

Velocity, 
m.  p.  .s. 

Num- 
ber of 
eases. 

Velocity, 
m.  p.  s. 

Num- 
ber of 
eases. 

Velocity, 
m.  p.  s. 

Num- 
ber of 
cases. 

Velocity, 
m.  p.  .s. 

Num- 
ber of 
cases. 

Mean 
velocity, 
m.  p.s. 

500to   1,000 

1  000  to   1,.500 

1,. 500  to   2,000 

2, 000  to    2, 500 



2,  .500  to    3, 000 

11.05 

3  000  to    3, 500 

16.23 

3  .500  to    4, 000 

2.69 

4,000  to    4,  .500 

7.75 

6.85 

22.15 

1 
3 

1 

12.  .34 

4,. 500  to    5,0(X) 

6.85 

5  000  to    5,  .500 

4.02 
6.02 
6.48 
4.72 
7.12 
7.07 

7 

16 
6 
4 
3 
2 

8.25 

5, 500  to    6, 000 

.5.58 

(),lK)Oto    6,500 

7.33 

6  500  to    7,000  .      .. 

5.28 

7,000  to    7,  .500 

::::::::::::::: 

11.07 

7,  .500  to    8, 000 

::::::::;;:::::::: 

11.  .36 

8  000  to    8, 500 

12. 40 

8  .500  to    9, 000 

13.44 

2 

20.68 

9  000  to    9,  .500 

6.08 

<»  .500  to  10  000 

14.24 

10  (KX)  to  10  500 

6.22 

10  500  to  11,000 

8.65 

11  000  to  11,. 500 



7.93 

11  .500  to  12  (XX) 

20.29 
•20.29 
11.86 

1 
1 
3 

16.60 

12,000  to  12,  .500 

:::::::::::::::;:: 

22.53 

12  5a)  to  13,000 

14.17 

13  (XX)  to  13  .500 

10.  fa 

13  5(X)  to  14  000 

38.19 

14  (XX)  to  14,. 500 

8.82 

14  500  to  15  (XX) 

48.30 

15  000  to  15  .500 

15  5(X)  to  16  (XX) 

16  000  to  16  5(X) 

16  5(K)  t<i  17  (XX) 

17  (HH)  to  17.  .500    

12.80 

17  .5(X)  to  IH  000 

25.02 

IS  (XX)  to  18  5(K) 

2.5.02 

IH  .500  to  l'.»  (XX)  . 

I'l  (l(X)  to  19  .500 

1.51 

19  .5(X)  to  20  (XX) 

"0  (XX)  to  20  -TtX) 

14.05 
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Tablk  civ  u. — }feun  vdocity  imd frequency  at  different  aUiludcH. 
FROM  APRIL  TO  SEPTEMBER. 


Ci. 

Ci.-S. 

Ci.-Cu. 

A.-S. 

A.-Cu 

Height  (in  meters) . 

Velocity, 
m.  p.  8. 

dum- 
ber of 
cases. 

Velocity, 
m.  p.  s. 

Num- 
ber of 
cases. 

Velocity.  ^-"Si 
™P-^-    cases. 

Velocity, 
m.p.s. 

Num- 
ber of 
cases. 

Velocity, 
m.  p.  8. 

Num- 
ber of 
cases. 

500  to  1  000 

I""' 

1 

i 

■|                  1 

1 

1 

1 

3.07 
3.33 
10.73 

3 
2 

7 

1 

3  500  to  4  000 

11.87 

16.28 

1.42 

5 

4,000  to  1,.tO0 

2.93 

1 

1 

1 

5.000  to  5,500 

5..500  to  6.000 

6.000  to  6.500 

6,.500  to  7,000 

7  000  to  7,-500 

7,500  to  ><,000 

8,000  to  8,500 

8,,500  to  9.000 

9,000  to  9,.500 

9  500  to  10  000 

16.11 
12.32 
8.85 
2.21 
10.25 
11.68 
11.29 
20.32 
7.68 
11  n.'i 

2 

1 
1 
2 

9 
13 
9 
12 
9 
9 

15 

10 

13 

10 

21 

11 

5 

3 

7 

2 

7.17 
3.91 
5.35 
7.38 
10.25 
8.37 

3 

6 

12 

4 

7 
3 

1.42 

2 

16.12 

2 

11.47 

3 

4.20 

2 

3.37 
3.80 

2 
4 

10,000  to  10,500 14. 11 

10,500  to  11.000 8.64 

11.000  to  11.500 16.08 

11, .500  to  12,000 17.25 

12.000  to  12,500 15. 20 

12,.50O  to  13,000 14.80 

13.000  to  13,500 10.91 

13,.500  to  14,000 4.30 

14,000  to  14,500 8.83 

14..5O0  to  1.5,000 37.19 

1 5  000  to  15  500 

8.59 
7.02 
9.73 
4.34 

1 

2 
4 
2 

7.98 

7.98 

70.51 

1 

70.51 

1 

1 

12.80 

2 

17.500  to  18,000 

l^^,000  to  18,500 

18.,500  to  19,000 

19.000  to  19,500 

25.02  ;        1 

25.02  !        1 

13.22  I        2 

1.51  !        1 

::;:;:i:;::::::: 

20,000  to  20,500 

14.05          2 

S.-Cu. 

N. 

Cu. 

Cu.-N. 

Mean 
velocity, 
m.p.s. 

Height  (in  meters) . 

Velocity 
m.p.  s. 

Num- 
ber of 
cases. 

Velocity, 
m.  p.s. 

Num- 
ber of 
cases. 

Velocity, 
m.  p.  s. 

Num- 
ber of 
cases. 

Velocity, 
m.  p.  s. 

Num- 
ber of 
cases. 

.500  to  1  000 

3.63 
6.13 
6.47 
8.91 
5.37 
7.07 

9 
31 
36 
14 
11 

2 

3.63 

1.000  to  1,,500 

1..500  to  2,000 

2  000  to  2  .500 

3.36 
3.75 

1 
4 

6.04 

6.20 

8.91 

2  500  to  3  000 

5.00 
4.83 

i 

2 

5.34 

3  000  to  3  500 

4.72 

3  .500  to  i  000 

9  43 

4  000  to  4  500  .       .   . 

10.68 

6.85 

22. 15 

3 
3 

1 

11  36 

4  .500  to  5  000 

5.49 

5  000  to  5  .500 

9.84 

5  .500  to  6,000 

5.11 

6  000  to  6  500 

7.02 

6  .500  to  7  000 

5.00 

2 

.5.49 
10.44 
11.06 

7  000  to  7,500 

7  .500  to  8  000 

( 

8  000  to  8  500     . 

2.61 
11.68 

5 

8.86 

8  .500  tf)  9  000 

16.  26 

9  000  to  9  .500 

6.41 

9  .500  to  10,000    

84 

2 

9.19 

10  000  to  10  .500 

13. 42 

10  .5(X)  to  11  t)00 

1 

8.37 

11  (XH)  to  11  .500 

1 

1 

14. 22 

1 1  .5(X)  to  12  000 

20.29  1        1 
20.29  '        1 
11.86          3 

15.  .50 

1''  (KK)  to  12  500 

15.43 

1'  .500  tf>  13  000 

14.17 

13  000  to  13  .500 



10.91 

20. 85 

8.83 

13  .500  to  14  000 

I         1 

14,000  to  14,500 

1 1 

1 
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T.VBi.K  ('1\'  H. — Mi'iii  rilocitif  (ind Jrequcnrtj  <it  (liffmnl  altUmtiti — ContiiuuMl. 
FROM  APRIL  TO  SEPTEMBER— Oontinued. 


Sj-Cu.           j              N. 

Cn.             1         Cu.-N. 

Mean 
velocity, 
m.  p.  8. 

Height  (in  meters). 

Velocity, 
m.p.8. 

cases.  1    •"•f'°- 

Num- 
ber of 
cases. 

Velocity, 
m.p.s. 

Num- 
ber of 
cases. 

Velocity, 
m.  p.  8. 

Num- 
ber of 
cases. 

14,500  to  15,000 

48.30 

1.5,000  to  15..500 

1.5..500to  16,000 

IC.OOOto  16, .500 

;:::::::i:;:::::;:; 

li..."i(«lt<>  17.000 1 

1 

1 

1 7,(N K)  t"  17. .500 1 

1 

12.80 
25.02 
25.02 
13.22 
1..51 

17. '.(KM..  l.S,000 ' 

In  (Mm  to  IS.iSOO 1 

iN.-'HKIto  I  .,,000 



I'.l.dOOtn  19, .500 

:;::::::r; 

l'.i..'.(p(iti.  20,000 

1 

JO, (Kioto  20,500 

1 

14.05 



1 

FROM  OCTOBER  TO  MARCH. 


Ci. 

Cl-8. 

Cl-Cu. 

A-S. 

A-Cu. 

Height  (in  meters). 

Velocity, 
m.p.8. 

Num- 
ber Of 
cases. 

Velocity, 
m.p.8. 

Num- 
ber of 
cases. 

Velocity, 
m.p.8. 

Num- 
ber of 
cases. 

Velocity, 

m.  p.  s. 

Num- 
ber of 
cases. 

Velocity, 
m.  p.  8. 

Num- 
ber of 
cases. 

"lUO  to  1,000 

1,000  to  1,500 

1,500  to  2, 000 

2,000  to_',.'>00 

::;;:;:::::;::: 

2,  .500  to  3, 000 

:!.  000  to  3,  .TOO 

5.84 
4.26 
1.10 
1.96 
2.82 
2.  .50 
3.69 
1.66 
9.24 
3.57 

1 
3 
1 
2 
4 
3 
5 
1 
2 
1 

3.99 
2.81 
2.03 

7 

;.'><KMo4,000 

.5.91 
5.91 
26.88 

1 
1 
1 

18.97 

1 

8 

1.000  to  4,. 500 

■i 

i.MH)  to  5, 000 

3.91            6 

5,000  to5,.T00 

2.44            3 

5,.'>00  to  ('i.OOO 

4.50  j        5 
12.62  1        2 

7.97  1        4 
11.. 54  1        3 
10.36  j        3 
33.56  !        3 
15. 19  1        3 
17.15          5 

9.67           3 
11.95          3 
10.54           6 
16.21         11 
12.  •->9           4 
10.30           6 
17.42           4 
13.01           2 
1.3. 86           1 
12.86           4 



7.38            3 

6,000  to  6,  .500 

2.70            2 

t;..'i0ij  to  7,000 

3.61 

2 

9.54             1 

7.000  to  7, 500 

9.54 

2 

7,.')00  to  S,000 

8.59 
6.15 
10.79 
18.84 
17.84 
16.53 
8.90 

2 
1 
1 
4 
3 
4 
1 

9.51 

1 

N.OOO  to  h,500 

N.'Kio  toy. 000 

0.50 

2 

'.•.(XKl  to9,.T00 

'.'.'•00  to  10,000 

10,000  to  10,500 

10,  .VK)  to  11,000 

U.OOO  toll.500 

ll.yiO  to  12,000 

l-'.OOO  to  12, .500 

8.04 
9.84 
8.70 
9.13 

4 
3 
1 
2 

( 

IJ.  .TOO  to  13,000 

i:t,ooo  to  13, -TOO 

l;5..iO0  to  14,000 

I 

U.OOO  to  14,.'iOO 

11. .TOO  to  15,000 

84.71 
29.68 

1 
4 

1 

l.'>,  000  to  15,.t00 

.5.-54          4 
11.81  1        « 

i:.,:*iOtol6,000 

III.  IKK)  to  16, .TOO 

1 

1 

Hi,  .500  to  17.000 

17,000  to  17  .500. 

2.97          2 
17.36           1 

17,500  to  18,000 

IK,  000  to  IK, .500 

1N..VKI  to  19,000 

ly.otx*  to  19,  .500 

19,  .TOO  to  20, 000 

20, 000  to  20, 500 

1 

1 

1 
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Table  CIV  b. — Mean  velocity  and  frequency  at  different  altitudes — ("ontinui'd. 
FROM  OCTOBER  TO  MARCH— Continued. 


S-Cu. 

N. 

Cu. 

Cu-N. 

Mean 

velocity, 

m.  p.  s". 

Height  (in  meters). 

Velocity, 
m.  p.  s. 

Num- 
ber of 
eases. 

Velocity, 
m.  p.  s. 

Num- 
ber of 
cases. 

Velocity, 
m.  p.  s. 

Num- 
ber of 
cases. 

Velocity, 
m.  p.  8. 

Num- 
ber of 
cases. 

.TOO  to  1  tXX) 

2.25 
5.49 
7.93 
4.01 

7 

10 
4 

6.42 
5.28 
6.83 
7.39 
8.96 
7.40 
14.  ,54 

7 
54 
86 
44 
21 
5 
2 

.5.49 

l,000tol,500 

I,500to2,l100 

2, 000  to  2, 500 

•)  500  to  3  000 

1.57 
9.23 
10. 17 

2 
4 
2 

2.70 
2.90 
9.77 
12.24 
8.89 
2.36 
8.24 
8.89 

3 

7 
5 
9 
1 
2 
6 
1 

5.07 
6.67 
7.49 
9.96 

3  000  to  3  500  . 

■■ 

5.69 

3  .MK)  to  4  000 

5.53 

4  000  to  4  .51K) 

6.05 

4  .TOO  to  f)  000 

6.32 

5  000  to  ,'■'>  .500 

2.66 

5,  .500  to  H,  000 

::::::::::::::;;:: 



3.96          2 

4.62 

6  000  to  (")  .500 

1.98 

1 

5.11 

6  500  to  7  000 

6.26 

7, 000  to  7,  .500 

2.98 
13.25 

2 
2 

8.68 

7  .500  to  8  000 

9.76 

8  000  to  8, 500 

26. 71 

8,  .500  to  9, 000 ' 

9.56 

9  000  to  9  500 

17.90 

9  500  to  10  000 

13. 71 

10, 000  to  10, 500 

10.29 

2 

13.16 

10, 500  to  11, 000 

10.37 

11  000  to  11, 500 

16.21 

11, 500  to  12, 000 

12.29 

12  000  to  12  500 

; :: 

9.40 

12'  500  to  13, 000  .     . . 

14.17 

13, 000  to  13,-500 

11.51 

13,.500  to  14,000 

10.77 

14  000  to  14,  ,500  . 

12.86 

14  .500  to  15, 000 

84.71 

15, 000  to  15, 500 

17.61 

15  .500  to  16  000  .   ... 

11.81 

16, 000  to  16,  .500 

16,  .500  to  17,000 

:::::::::: 

17, 000  to  17,  .500 

"■■:: r : : :: 

•  2.97 

17, 500  to  18, 000 

17.36 

IS,  000  to  18,  .500 

18,  .500  to  19,000 

19, 000  to  19, 500      ... 

19, 500  to  20, 000 

20, 000  to  20, 500 
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CHAPTER  VIII. 

BAGIJIOS  OR  CYCLONES  OF  THE  EXTREME  EAST. 

I.— DEPRESSIONS  OR  EXTENDED  AREAS  OF  LOW  PRESSURE. 
TWO   CLASSES    OF   ATMOSPHERIC    CHANGES   IN    THE    PHILIPPINES. 

Two  classes  of  atmosphevic  changes  may  be  distino'uished  in  the 
Philippine  Archipelago  and  the  seas  which  surround  it,  due  to  more  or 
less  developed  centers  of  low  pressure.  One  we  simply  indicate  under 
the  general  name  of  depressions,  and  the  (jther  we  call  baguios  or 
Philippine  cyclones,  the  latter,  as  is  known,  not  falling  short  of  the 
cyclones  of  the  Indian  Ocean  nor  of  the  hurricanes  of  the  Atlantic. 

Although  it  is  our  intention  to  speak  in  this  chapter  somewhat  at 
length  concerning  the  latter,  both  because  of  their  frequency  in  this 
archipelago  and  because  of  their  terrible  effect  on  war  vessels  and 
merchant  vessels  which  navigate  these  seas,  we  do  not  believe  it  inap- 
propriate to  first  say,  by  way  of  preamble,  a  few  words  concerning 
the  first  class  of  atmospheric  changes  which  we  have  just  indicated. 

DIVISION    OF   DEPRESSIONS    INTO    TWO    GROUPS. 

For  greater  clearness  we  consider  these  depressions  divided  into  two 
groups;  one  of  them  originating  in  low  latitudes  between  4°  and  12-' 
north  latitude,  and  the  other  formed  in  a  higher  latitude,  probably 
between  16^  and  22°. 

DEPRESSIONS   IN    LOW    LATITUDES. 

The  first,  as  we  liave  had  occasion  to  say  many  times  in  meteorolog- 
ical articles  in  our  monthly  bulletins,  ar(>  nothing  more  than  extended 
areas  of  low  pressure  which  extend  in  a  fairly  uniform  manner  over 
immense  regions,  and  occur  principally  in  the  months  of  December, 
January,  February,  and  March.  In  the  majority  of  cases  it  is  very 
difficult  to  distinguish  in  these  depressions  a  true  movement  of  trans- 
ference, as  also  to  accurately  locate  the  center  before  the  beginning  of 
the  barometric  descent  or  the  lowest  barometric  pressure,  which  is 
often  observed  at  the  same  time  in  all  the  archipelago,  and  probably 
even  in  part  of  the  Pacific  and  the  China  Sea.  This  minimum  reading 
of  the  })arometer  is  generally  in  the  Visayan  Islands  and  Mindanao — 
that  is,  in  the  southern  region  of  the  Philippines — and  is  2  or  3  mm. 
lower  than  normal. 
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KFFEt'T    OK     IliHSK    I  )Kl'in:SSI<)NS, 

The  iniiiKMliatc  circct  of  tliis  kind  of  iitinosjihcric  distiirhaiiccs  is 
nmiiifi'sted  by  l)risiv  winds  from  the  first  (luiidiaiit  and  rains  of  (greater 
or  less  abundance  in  the  Visayan  Islands  and  Mindanao,  which  frc- 
quenth'  extend  as  far  as  the  ])rovinces  of  the  south  of  Luzon.  When- 
ever it  has  l)een  possiltlr  to  locate  the  center  of  any  one  of  these 
depressions  between  \  isayas  and  Mindanao,  it  has  ocnei'ally  been 
(►bser\-ed  that  in  the  southern  part  of  the  region  moderate  or  brisk 
winds  from  S.  to  SW.  |)i-c\ail. 

SOMETIMKS     TIIKSE      DEI'llESSIONS      ARE       COWEKTEI)       INTO      (iKM  INE 
IVCLONE    CENTERS    IX   THE    SEA    OF   CHINA. 

Althou<,''h  the  data  at  our  disposition  is  at  present  very  scanty,  it 
woultl  ai)pcai"  that  some  of  these  wide  centei's  of  low  pressure,  after 
havinji"  crossed  the  southern  part  of  the  archipelago  as  dej)ressions 
such  as  we  ha\'e  just  described,  by  a  mo\-ementof  transference,  better 
(h'tined  in  some  cases  than  in  others.  ac(|uii'e.  perhaps,  a  ei'eater  devel- 
opujcnt  in  the  China  Sea,  being  converted  into  genuine  cyclone  centers. 

DEPRESSIONS    FORMED    IX    IIIOIIER    LATITUDES. 

The  other  depressions  which,  as  already  indicated,  usually  form  in 
higher  latitudes.  ai"e  also  wide  areas  of  low  pressure  prolonged  from 
<'ast  to  west,  or  from  ENK.  to  WSW..  and  which  usually  remain  for 
some  days  eitlier  to  the  northwest  of  Manila,  between  the  northwest 
of  Luzon  and  the  south  of  China,  or  in  tho  Pacitic,  toward  the  noith- 
east  or  NNE.  of  Manila;  or  perliaps  they  also  extend  themselves  alotig 
some  part  of  th(»  Ciiina  Sea  and  the  Pacitic,  between  the  north  of 
Luzon,  the  south  of  China,  Formosa,  and  the  Liukin  Islands.  These 
depressions  occur  in  the  months  in  which  baguios  are  most  frequent, 
especially  in  June  and  .July. 

EFFECT  OF  THESE  DEPRESSIONS. 

Toward  the  north  of  these  wide  centers  of  low  pressure  brisk  winds 
from  north  to  east  prevail,  and  also  to  the  south  of  these  brisk  winds 
froiu  S.  to  SW.  In  Manila  winds  neithi'r  brisk  nor  light  prevail  fiom 
SSK.  and  S.  when  the  depression  lies  to  the  NW.  in  the  China  Sea. 
and  winds  l)etween  brisk  and  strong  prevail  from  S.  to  SW..  when  it 
is  situated  more  to  the  north  or  to  the  XNK.  and  NK.  in  the  Pacitic. 

COLI-AS. 


II 


m  the  latter  ease  these  winds  from  the  third  quadrant,  too^ether  with 
the  s(pialls  which  accompany  them  at  intervals  for  several  (lays  consti- 
tut«'  the  phenomenon  known  to  the  natives  by  the  name  of  colla.' 
These  depressions  sometimes  gi\e  place  to  the  formation  of  genuine 
cyclone  centers. 

'This  same  phenomenon  is  at  times  produced  by  two  typhoons  when  they  move 
with  great  slowness  in  the  I'acitic  to  thi-  NK.  nr  NNE.  of  Manila,  or  when  they  fol- 
low one  another  alnioat  without  niterruptiou  in  the  Pacitic  itself. 
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PRINCIPAL  OBJECT  OF  THE  PRESENT  CHAPTER  AND  DATA  WHICH  HAS 
BEEN  USEFUL  TO  US  IN  THE  STUDY  OF  THE  BAGUIOS  OR  CYCLONES  OF 
THE   EXTREME    EAST. 

Having  given  these  general  ideas  concerning  depressions  of  minor 
importance  we  pass  on  to  discuss,  as  ))rie%  and  clearly  as  possible, 
part  of  much  that  might  be  said  concerning  true  and  typical  cyclones, 
possessing  the  two  movements  of  rotation  and  transference,  which  are 
known  in  the  Philippines  under  the  name  of  baguios,  and  under  the  name 
of  typhoons  in  the  China  Sea.  Much  of  what  we  shall  say  is  founded  on 
what  was  written  in  1897  by  P.  Jose  Algue  in  his  valua})le  work,  "The 
Baguios  or  Philippine  Cyclones,"  and  also  on  other  data  collected  in 
this  observatory,  especially  in  regard  to  the  baguios  of  1895,  1896, 
1897,  and  1898.  In  making  up  the  statistics  of  baguios  for  certain 
years  we  have  availed  ourselves  of  the  publications  of  the  meteoro- 
logical observatories  of  Tokio,  Zikawei,  and  Hongkong. 


II._MONTHLY  DISTRIBUTION  OF  BAGUIOS,  1880-1898. 

NUMBER  OF  BAGUIOS  OBSERVED  IN  THE  PERIOD  OF  1880  TO  1898  AND 
THEIR  DISTRIBUTION  THROUGHOUT  THE  DIFFERENT  MONTHS  OF  THE 
YEAR. 

In  the  tirst  place,  we  believe  it  will  be  of  especial  interest  and  prac- 
tical value  to  know  something  of  the  distribution  of  baguios  over  the 
different  months  of  the  3'ear,  so  as  to  find  in  what  month  thej"  appear 
with  greatest  frequency  and  what  months  are  free  from  them.  For 
this  purpose  we  have  included  those  baguios  which  have  appeared  in 
this  archipelago,  either  crossing  it,  or  passing  through  it  for  a  greater 
or  less  distance,  and  whose  trajectory  this  observatory  has  been  able 
to  discover.^  There  are  397  of  these  baguios,  whose  distribution,  by 
month  and  year,  can  be  seen  from  the  following  ta|)le: 

Table  CVI. — Monthly  and  yearly  distribution  of  Baguios,  1880-1898. 


Year. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Total. 

1880   

2 
3 
3 
3 
4 
2 

4 
2 
4 
7 
4 
3 
5 
2 
4 
6 
3 

4 
4 

"'l' 

5 
2 
3 
2 
3 
3 
2 
5 
4 
4 
3 
3 
4 
2 
6 

2 
4 
2 
4 
4 
1 
4 
7 
3 
2 
7 
6 
5 
6 
5 
5 
5 
3 
4 

2 
3 

2 
4 

"  "i' 

3 
3 

1 
4 
6 

2 
3 
5 
3 
4 
5 
3 

1 
3 

3 
2 
6 
5 

...... 

2 

"""'2" 
1 
1 

...... 

2 
...... 

2 

1 
3 

11 

1881 

2 

1 

21 

1882         

1 
1 

11 

1883  

1 

3 
2 

3 

1 
1 
2 
2 
1 
2 

22 

1884 

1 

21 

1885        

1 
1 
3 

1 

11 

1886 

IC) 

1887 

1 

28 

1888     

It; 

1889 

14 

1890 

1 

1 
2 

6 
2 
3 
1 
3 
4 
2 
2 
3 

27 

1891     

1 

2« 

1892 

1 
2 

24 

1893         

2 
4 
1 
1 

24 

1894 

34 

1895 

1 

24 

18% 

20 

1897 

2 
2 

...... 

20 

1898 

1 

2 

25 

Total 

Averages 

Per  cent 

6 
0.3 

0  !   3 
0.0   0.2 

0  1    1 

9 
0.5 

24 
1.3 

6 

35 

1.8 
9 

66 

3.5 

17 

63 

3.3 

16 

79 

4.2 

20 

64 
2.8 

14 

40 

2.1 

10 

18 

0.9 

5 

397 
20.9 

'  We  begin  with  the  year  1880,  as  this  was  the  first  year  in  which  our  observatory 
sent  notices  of  typhoons  to  the  neighboring  colony  of  Hongkong,  aa  telegraphic  com- 
munication was  then  established. 
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As  will  bo  seen,  not  one  of  those  307  buj^'uios  which  have  l)oon  reg- 
istorod  from  1880  to  18!>8  has  boon  obsorvt'd  in  tho  month  of  F('l)ru:iry, 
and  only  H  in  tho  month  of  March.  Thoir  fro(juoncv  then  increases 
from  April,  when  1»  occurrod.  to  July,  when  »'»•;  occMri'tHl.  Thcro  is 
then  afijij^ht  docroaso  foi-  tho  month  of  Aii«iust,  and  tin*  maximum  of 
7!>  is  reached  in  Soi)teml)ei'.  tiius  jj^ivinij  a  yearly  a\-eia»rc  of  4  for  this 
month.  P'rom  October  the  nund)or  i,'radually  diminisho  up  to  Jaiui- 
ary,  when  but  (5  arc  recorded. 

ANNUAL    MEAN    FOR   THE    I'KKIOD    1880    To    1898. 

Takino-  the  avoraijc  of  the  total  number  of  haiiuios  observed  durinj^ 
tho  nineteen  years  included  in  the  })re\ious  tahle,  we  find  a  ^j^eneral 
yearly  averajro  of  ll>.  This  averajno  would  l)e  jireater  if  we  sliould 
include  omly  the  last  two  years,  as,  on  account  of  more  availalde  data 
and  bettor  methods  of  observations,  it  has  been  more  ditlicult  for  any 
typhoon  to  occur  in  these  seas  without  being  recorded.  This  was  not 
true  of  the  first  few  years,  because  methods  of  securing  information 
wore  much  more  defective. 

In  confirmation  of  this  it  is  sufficient  to  say  that  since  the  year  1892, 
when  this  ohser\atory  l)egan  to  rocei\'e  monthly  i'(>poi'ts  of  daily  obser- 
vations taken  on  the  island  of  (Juani  (Marianas  Islands),  we  ha\-e  been 
able  to  record  various  cyclones,  as,  for  example,  throe  for  the  month 
of  February,  ISD"),'  and  one  for  tho  month  of  April,  l.st»!>,'  which 
passed  near  that  island  on  the  south  and  west  in  tho  Pacific  without 
coming  near  the  Philippines,  and  concerning  which  we  would  have  had 
no  information  if  it  had  not  ])een  for  those  reports. 

Again,  in  tho  same  meteorological  review  of  tho  monthly  ludletin  of 
this  observatory  for  the  years  1880,  1881,  and  ISS'2  we  find  various 
phenomena  described  for  which  wo  could  not  then  give  a  satisfactory 
explanation.  I)ut  which  wo  now  know  take  ])laco  whenever  a  cyclone 
occurs  at  some  distance  from  the  archiixdago,  especially  in  tho  vast 
extent  of  tho  Pacific  Ocean  oast  and  northeast  of  Luzon.  Such  are, 
for  example,  the  winds  from  tho  southw(\st,  which  blow  during  cortiiin 
days  in  the  months  of  April  and  May,  and  which  are  accompanied  with 
frocjuont  showers  and  s(jualls.  This  ha])pened  among  other  cases  which 
we  might  cite  during  the  last  ten  days  of  April,  1880,  and  May,  1882, 

'We  give  a  brief  account  of  tlie.se  l>afruios  in  the  nieteorolofrical  review  in  our 
numthly  bulletin  for  November,  1895.  The  la.«t  of  these,  whieh  occurred  in  Marianas 
the  20th,  touched  tiie  southern  i)art  of  the  )>ort  of  San  Luisfle  Ai>ra,  where  the  barom- 
eter fell  22  mm.  in  two  hours  and  ten  minutes,  the  Itiwest  reading  bi-ing  T.'U)  mm. 
The  wind  blew  a  hurricane  from  NNW.  and  N.  to  NK.  and  SK.,  causing  great  damage 
in  the  town.     The  change  from  NK.  to  8E.  was  observed  al)out  half  an  hour. 

*This  bagnio  was  felt  in  ( iuam  the25th  and  2fith.  For  the  observations  concerning 
it  we  are  imlel)ted  to  the  generosity  of  Mr.  Stovell,  caj>tain  of  the  steamer  XdiiufKiti, 
which  wa.s  anchored  there  at  that  time.  According  to  these  the  barometer  reached 
it.s  lowest  reading  of  741  mm.  at  4  p.  m.  of  the  25th,  and  the  winds,  having  a  velocity 
of  H,  y,  and  10,  according  to  Heaufort's  scale,  were  successively  from  K.  to  SK.,  S.,  and 
SW.,and  were  accomjianicd  l)y  strong  s(|ualls.  Thistempest  moved  around  the  west 
of  (iuani  without  touching  the  Philippine  Archi]>elago.  The  movement  of  this 
bagnio  about  the  island  of  (Juam  is  indicated  not  only  by  what  we  have  ju.>^t  said 
concerning  the  change  of  winds,  but  also  l)y  the  maintenance  of  the  barometric  pres- 
sure during  all  the  2()th  at  about  the  .same  height  that  it  was  the  afternoon  of  tlie 
25th.  Nevertheless,  the  observations  of  the  2(5th  and  27th  would  seem  to  indicate 
that  it  again  turne<l  to  the  N.  or  NNW.,  from  which  point  i  wa.s  not  possible  to  follow 
its  farther  course  iu  the  Pacitic. 
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duviiii;-  whit'h  months  no  bao'uio  was  recorded,  not  beeause  none  might 
not  have  oeeiirred,  but  l)eeaii.se  at  that  time  we  did  not  have  the  same 
facilities  as  at  present  for  studj'ing  and  tracing  their  paths. 

ANNUAL   MEAN    FOR   THE    LAST   NINE    YEARS.  * 

In  view  of  this,  taking  the  baguios  registered  during  the  last  nine 
years  separately — that  is  to  sa3%  from  the  period  1800  to  1898 — we  find 
an  average  of  25  baguios  for  each  year,  as  the  average  of  the  226  that 
were  registered  during  these  nine  years  is  25.11. 

in— MINIMUM  DISTANCE  OF  BAGUIOS  FROM  MANILA. 

DIVISION  OF  THE  BAGUIOS  OBSERVED  DURING  THE  PERIOD  1890  TO  1898 
INTO  FOUR  GROUPS,  ACCORDING  TO  THEIR  MINIMUM  DISTANCE  FROM 
MANILA. 

Taking  as  a  foundation  the  397  baguios  registered  during  the  nine- 
teen years  from  1880  to  1898,  we  shall  consider  in  this  paragraph  their 
relative  distance  with  respect  to  Manila.  This, we  believe, will  be  both 
of  interest  and  utility.  For  this  purpose  we  have  divided  these  baguios 
into  four  groups,  according  to  their  mininumi  distance  from  the  capi- 
tal of  the  archipelago,  as  follows:  First  group,  less  than  10  miles; 
second,  from  K)  to  GO  miles;  third,  from  60  to  120  miles;  fourth,  more 
than  120  miles. 

Thus  grouped,  these  baguios  are  distributed  throughout  the  various 
months  of  the  vear  as  seen  in  the  following  table: 

Table  CVII. — Minimum  distance  with  respect  to  Manila  of  the  397  baguios  observed  in 

the  period  18S0  to  1898. 


Distance  (mini- 
mum). 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Total. 

0  to  10  miles 

1 

6 

2 

15 

1 

7 

5 

66 

1 

6 

9 

39 

3 

3 

3 

31 

...... 

4 
13 

6 

10  to  60  miles 

1 

3 

31 

4 
60 

4 
57 

28 

(iO  to  120  miles 

1 
2 

1 
8 

36 

120  miles 

5 

327 

MONTHS   IN    WHICH   OCCUR   THOSE   BAGUIOS   MOST   TERRIBLE   AND 
DANGEROUS   FOR   MANILA. 

From  this  data  it  is  evident  that  the  months  when  the  baguios  most 
dangerous  to  Manila  are  felt  are  May,  September,  October,  and  No- 
vember, for  in  these  months  there  have  been  registered  the  6  baguios 
which,  during  the  period  1880  to  1898,  crossed  the  island  of  Luzon 
and  passed  within  10  miles  of  the  capital.  Besides  the  28  baguios 
which  passed  within  a  distance  of  from  10  to  60  miles  of  Manila,  22 
occurred  luring  the  four  months  mentioned.  In  July  and  August, 
even  though  the  l)aguios  are  inclined  toward  the  west,  they  usually 
pass  along  the  higher  latitudes,  and  are  more  dangerous  to  the  north 
of  Luzon,  Formosa,  and  the  coast  of  China  lying  between  Hongkong 
and  Shanghai.  Nevertheless,  as  rare  cases,  we  should  mention  certain 
})aguios  which  cross  the  archipelago  through  the  Visayan  Islands,  or 
south  of  Luzon,  even  in  these  months.     Such  was  the  baguio  Avhich,  on 
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tho  1st  :iM<l  2(1  of  Aiicriist,  1890,  crossed  the  soutlioiii  part  of  tho  island 
of  Luzon,  and  whose  course  is  jriven  in  paraoiaph  ♦!  of  this  chapter 
(Plate  XLVIII);  also,  tliat  on  the  'M  and  4th  of  August,  I8!i7,  which 
crossed  the  islands  of  Luzon  and  Panav.' 

VI.— BAfillos    WHICH    HAVE   PASSKD  TO   THK    NORTH.  SolTH     K\ST 
AND  WF.ST  OK  .MANILA. 

DIVISION     or     lt.\(;i  los     INTO    FIVE     MAIN     OKOII'S,    ACCORDINO    TO    THE 
roSITIOX    OF   THEIR    PATHS    WITH    RESPECT   TO    MANIL.A, 

In  this  paragraph  we  shall  consider  liaguios  divided  into  tive  main 
groups,  each  one  having  typical  and  special  characteristics  (|uite 
worthy  of  heing  studied:  iiaguios  which  htive  crossed  noith  of  Manila; 
baguios  which  have  crossed  south  of  Manila:  l)aguios  which  have  pa.s.sed 
east  or  northeast  of  the  archipelago  in  the  l*acilic,  hut  wiucji  have  dis- 
appeared hefore  reaching  these  islands  (which  rarely  occurs),  or  which 
have  recurved  before  crossing  the  meridian  121  east  of  (ireenwich, 
which  isa|)i)ro.\imately  the  meridian  of  Manila:  haguios  formed  in  the 
China  Sea  to  the  west  of  the  Philippines;  and  haguios  which  recurve  in 
the  China  Sea  between  the  parallels  of  K)  and  20  .  passing  first  to 
the  south  and  afterwards  to  the  north  of  Manila.  The  characteristics  of 
the  baguios  corres})on(ling  to  each  one  of  these  grou[)s  are  as  follows: 

CHARACTER    OF    THOSE    HAllUIOS    WHICH    (  KOSS   TO    THE    NORTH    OF 

MANILA. 

These  are  tiie  baguios  most  dangerous  to  Manila,  if  thev  cross  the 
island  of  Luzon  not  far  from  the  capital.  The  winds  blow  from  N. 
to  NW.  and  from  W.  to  SW..  .so  that  the  vorte.x  approaches  our 
meridian  with  gradually  increasinir  intensity;  in  general,  the  mo.st 
violent  winds  are  tho.se  from  ^VS^^  .  and  S\V!  After  the  baguio  has 
cros.sed  to  the  north  in  the  direction  of  the  China  Sea  the  force  of  the 
wind  gradually  decreases,  but  continues  to  blow  from  the  SSW.  and 
S.,  and  even  from  the  SE.,  in  those  cases  where  the  .storm  is  sutti- 
ciently  inclined  to  the  west.  If  the  distance  of  the  vortex  from 
Manila  is  not  less  than  iM)  miles,  the  winds  will  scarcely  reach  a  greater 
force  than  I>  or  lo  of  the  Beaufort  scale.  If  the  distance  is  less 
than  ISO  miles  the  influence  of  the  cyclone  usually  lasts  in  Manila  not 
more  than  two  days.  If  it  is  situated  in  the  high  altitudes,  such  as 
in  the  vicinity  of 'the  Haschi  and  Halingtang  channels  or  near  the 
island  of  Formo.sa,  then,  even  though  the  baguio  is  to  the  northeast 
in  the  Pacific,  strong  winds  from  \\'S\V.  and  SW.  quickly  appear; 
these  being  accompanied  by  s(pialls.  This  bad  weather  continues  for 
three  or  four  consecutive  days. 

CHARACTER   OF   THOSE    HACJLTOS    WHICH    CROSS    TO    THE    .SOUTH    OF 

MANILA. 

It  is  worthy  of  notice,  and  all  who  ha\  e  lived  in  Manila  for  some 
years  have  undoul)tedly  noticed  it,  that  a  striking  dillerence  is  ob.served 
when  a  comparison   is  made  of  the  influence  exerted  on  Manila  by  a 


'The  first  of  tla-se  l)ajriii<>s  is  (lescrilnMl  at  Icn^'tli  in  the  work  which  ha.-*  just  l)t'i'n 
Pu1)H.-j1um1,  ciititliMl  " Typhoons  of  tiu'  PhiHppiiu' archiiK-hi^'o  and  surrouniiin>.' sca^J, 
1895  and  l.sitii,"  hyP..inan  Hoylc,  snlMlirt'ttorof  tin- oi)stTvatory.  \Vi- (UvsNTiU' tiie 
second  brifUy  in  tlie  meteurulo^'icul  review  uf  uur  monthly  LuUctin  for  Angu.«it,  1S97. 
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bagnio  crossing  to  the  north  and  that  exerted  by  one  crossing  to  the 
south,  although  the  niinimuni  distance  of  both  may  be  the  same.  The 
tirst  are  felt  with  much  greater  intensity  than  the  second;  not  alone 
when  the  distances  are  equal,  but  also  when  the  distances  of  the  latter 
are  much  less.  Thus,  speaking  in  general,  it  may  be  said:  First,  that 
a  baguio  which  crosses  south  of  the  meridian  of  Manila,  at  a  distance 
of  from  10  to  00  miles,  exercises  the  same  influence  on  the  capital  and 
perhaps  eyen  less  than  another  which  crosses  to  the  north  at  a  distance 
of  from  60  to  400  miles;  second,  that  those  which  cross  to  the  south  at 
a  distance  of  from  60  to  150  miles  haye  much  less  influence' than  those 
which  cross  to  the  north  at  a  distance  of  from  400  to  700  miles.  So 
great  is  this  influence  that  for  baguios  which  are  more  than  400  miles 
distant,  like  that  of  the  6th  to  the  9th  of  August,  1897,^  w'hich  crossed 
the  meridian  of  Manila  north  of  Formosa,  it  has  been  necessary  in  this 
port  to  show  the  second  tempest  signal;  while  for  those  which  crossed 
to  the  south  not  more  than  120  miles  away  the  winds  of  the  second 
quadrant  rarely,  if  eyer,  acquired  sufficient  force  to  cause  the  obsery- 
atory  to  display  any  signal  whateyer.  The  causes  of  these  facts  we 
belieye  to  be  two:  First,  that  the  typhoons  which  moye  from  west  or 
WNW.  along  parallels  lower  than  15°  are  generall^^of  great  intensity 
if  in  the  yicinity  of  the  yortex,  which  is  yery  much  reduced  in  diam- 
eter. Those  which  run  farther  to  the  north  are  in  general  of  much 
larger  dimensions,  increasing  in  size  with  the  latitude  where  they 
occur.  And,  second,  that  the  winds  from  the  NE.  and  SE.,  which 
blow  in  Manila  when  a  baguio  passes  through  the  south,  are  opposed 
bj"  great  mountain  ranges;  while  those  from  the  WSW.  and  the  SW. 
strike  the  Bay  of  Manila  without  encountering  any  obstacle, 

CHARACTER    OF    THOSE     BAGUIOS   WHICH    RECURVE    INTO    THE     PACIFIC 
WITHOUT   CROSSING   THE    MERIDIAN    OF   MANILA. 

The  effect  of  these  baguios  in  Manila  is  similar  to  that  produced  by 
those  W'hich  cross  to  the  north  some  distance  away,  with  the  single 
difference  that  the  strong  wind  and  wind  and  rain  squalls  from  the 
third  quadrant  continue  at  times  for  fiye  or  six  days. 

The  intensity  of  these  rains  is  naturally  so  much  the  greater  as  the 
distance  which  separates  the  yortex  from  the  island  of  Luzon  decreases. 
If  this  distance  is  more  than  700  miles  its  influence  is  scarcely  felt  in 
Manila,  except  for  the  greater  constancy  of  those  wdnds  which  blow 
from  the  WSW.  and  SW.  These  blow  eyen  outside  of-»the  regular 
hours  for  breezes,  as  happened  in  the  baguio  of  the  6th  to  9th  of  Sep- 
tember, 1897,  and  that  which  damaged  Kobe  the  15th  of  August  of  this 
year. 

CHARACTER  OF  THOSE  BAGUIOS  WHICH  FORM  IN  THE  CHINA  SEA  TO  THE 
WEST   OF   THE    ARCHIPELAGO. 

These  baguios  are  those  which  are  felt  least  in  Manila.  As  a  general 
rule  they  follow  from  the  point  of  their  formation  toward  the  fourth 
quadrant,  and  most  commonly  toward  the  NW.  or  WNW.  For  this 
reason  they  are  soon  far  from  the  archipelago,  and  so  influence  Manila 
only  by  means  of  their  showers  and  mild  or  brisk  breezes  from  the  S. 
to  the  SE. 
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Althoiio-h  not  fro<|U('iit.  haiiuios  jirc  occasioDully  iru-istcrcd  which, 
foniiiiiji-  ill  th«'  ('hiii;i  Sm,  luox c  to  the  X.  jind  NK..  passintr  thus  to  the 
nortii  of  Manila.  When  this  hapixMis  their  iiiHurnrc  is  prolonircd  for 
sonio  (lays,  thr  winds  vecrint^-  from  SE.  U)  S.  and  S\V,  as  tiie  vortex 
ad\aiic('s  toward  the  NE. 


CHARACTER  OF  THOSE  BAGUIOS  WHICH  RECURVE  IN  THE  CHINA  SEA 
BETWEEN  TIIE  PARALLELS  10  AM)  20  ,  I'ASSIN(;  FIRST  TO  THE  SOUTH 
AND  AFTERWARDS  TO  TIIE  NORTH  OF  MANILA. 


The  inthienee  of  the.se  hai^uios,  especially  if  they  do  not  ^o  far  in 
the  China  Sea  before  reeurvingf,  is  usually  prolonji-ed  for  .six  or  eijrht 
or  more  days.  I)einir  accompanied  at  tirst  with  (piite  continuous  rains 
and  brisk  winds,  which  v«'er  from  X.  to  XE.,  E.  and  ESE..  wiiile  the 
vortex  crosses  to  the  south  and  passes  into  the  China  Sea.  Durinj,' 
this  recurve  the  velocity  of  the  storm  usually  diminishes  notablv.  rains 
and  l)risk  breezes  coiitinuin»i-  at  Manila.  'I'hese  breezes  fi-om  the  ESE. 
veer  to  the  SE.  and  SSE.  vei-y  slowly.  When,  at  the  end  of  three, 
four,  or  five  days,  tlie  l)af(ui()  has  completed  this  recurve,  it  quickly 
continues  its  course  to  the  XXE.,  XH,  or  EXE.  This  chanffe  of  posi- 
tion of  the  vortex,  if  the  ba^uio  is  not  too  di.stant  from  Manila,  is 
accompanied  here  by  a  rapid  veering-  of  the  winds  from  the  SSE.  to 
theSSW.,  SW.,  WSW.,  and  W.,  the.se  increasinu-  in  force  until  the 
bagnio  has  a  second  time  crossed  the  meridian  of  Manila  to  the  noith. 
'IV)  this  class  belonged  the  "'(Jravina"  l)aguio  (so  calle(l  becaust>  of  the 
wreck  of  this  merchant  vessel  near  tlu'  coast  of  Zambales)  of  the  htii 
to  the  14^th  of  May,  181)5,  and  the  baguio  of  Iloilo  and  \'igan  of  the 
yth  to  17th  of  May,  1896.  The  vortex  of  this  baguio  pas.sed  Iloilo 
during  the  Hrst  part  of  its  parabolic  path  and  touched  Vigan,  when, 
after  recurving,  it  crossed  the  XW.  extremity  of  Luzon,  moving  to 
the  XE.  The  paths  of  these  two  baguios  and  others  similar  to  them 
can  be  seen  in  paragraph  G  of  this  cluipter,  Plate  L. 

Knowing  thus  in  geni>ral  the  influence  which  a  baguio  may  ha\'e  on 
Manila,  according  as  it  lielongs  toone  or  the  other  of  these  Hve  grouj)s. 
it  is  ea.sy  to  see  that  it  will  be  useful  to  know  the  months  in  which  the 
baguios  of  these  ditleifnt  groups  occur.  For  this  purpose  we  have 
prepared  the  following  table: 

Table  C'VIII. — Mimllih/  (lislrihndnn  of  hntinion  fi)r  the  pino'i  1S8Q  to  1S98,  according  to 
the  poxition  of  their  jHithn  with  rettpect  to  Mnuiln. 


Jan. 

Feb. 

Mar. 

.p. 

May. 

June. 

July. 

Aug. 

Sept. 

29 

6 

33 

11 

Oct. 

Nov. 

Dec. 

Total. 

Per 
cent. 

North  <.fMa- 
iiilii 

3 
9 

6 
2 

4 

5 
5 
12 
12 

1 

32 

7 

14 

13 

26 

6 

24 

7 

20 
13 
11 
10 

6 
19 
11 

2 

2 

11 
6 

1 

121 
8.5 

124 
58 

9 

90 

.South  of  Mii- 
iiilii  

4 

2 

5 
3 

1 

21 
31 
15 

Eii.st  of  int'- 

riiliiiii  I21° 

West  of  iir- 

2 

Fii>t     south 
then  north 
of  Manila  . 

1 

2 
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RELATIVE    FREQUENCY   OF    liAGUIOS    OF    EACH    ONE    OF   THESE    FIVE 

GROUPS. 

Accordino;  to  this  data  those  ))aoiiios  which  cross  the  north  of  Manihi 
and  those  which  remain  in  the  Pacilic  east  of  the  meridian  121"  east  of 
Greenwich,  are  most  frequent.  Those  which  cross  south  of  Manila 
are  less  frequent,  while  those  formed  west  of  the  meridian  121°  east 
of  Greenwich  are  still  less  frequent.  Those  baguios  which  recurve  in 
the  China  Sea  between  the  parallels  10°  and  20°.  crossing-  first  to  the 
south  and  then  to  the  north  of  Manila,  occur,  as  will  be  seen  in  the 
table,  but  rarely. 

MONTHLY    DISTRIBUTION. 

In  reg-ard  to  the  monthl}'  distribution  of  the  baguios  of  these  five 
groups  it  is  evident,  first,  that  those  which  cross  to  the  north  of  Manila 
are  more  frequent  in  the  months  of  September,  July.  August,  and 
Octolier,  though  they  occur  sometimes  in  the  months  of  Novem))er, 
May,  and  June,  but  never  during  the  rest  of  the  year;  second,  that 
those  which  cross  to  the  south  are  most  common  in  November.  October, 
May,  and  December,  and  are  rarely  seen  in  April.  June.  July.  August, 
September,  and  January;  third,  that  those  which  recurve  into  the 
Pacific  to  the  east  of  meridian  121°  east  of  Greenwich  are  very  fre- 
quent in  September,  quite  frequent  in  August  and  Juh%  less  so  in  June, 
October,  and  November,  and  rare  in  the  other  months;  fourth,  that 
those  formed  in  the  China  Sea  to  the  west  of  meridian  121°  east  from 
Greenwich  are  fairl}^  frequent  from  June  to  October,  inclusive,  in 
descending  grade  through  June,  July,  and  August,  and  ascending  from 
August  to  October,  the  maximum  being  in  the  months  of  June  and 
July,  this  being  the  so-called  typhoon  epoch.  Very  few  have  observed 
them  in  May.  November,  and  April,  and  none  in  the  other  months; 
fifth,  that  of  the  last  group  of  baguios  Ijut  nine  have  been  registered 
in  the  period  under  discussion — one  in  March,  one  in  ,[une,  one  in 
December,  two  in  November,  and  four  in  May — they  being  peculiar 
therefore  to  this  last  month.  Thus,  in  the  year  1899  we  observed  a 
baguio  of  this  group  from  the  18th  to  the  28th  of  May  w  hich  first 
crossed  the  Yisayan  Islands,  being  severely  felt  in  Iloilo  and  Cebu  on 
the  20th  and  21st.  It  then  recurved  into  the  China  Sea  to  the  south  of 
Hongkong,  between  the  parallels  17°  and  20°.  and  was  lost  in  the 
Pacific  Ocean  to  the  north  of  Formosa.  Its  path  may  be  seen  in 
paragraph  6,  Plate  L. 

v.— ZONES  WHERE  BAGUIOS  ORIGINATE. 
REGIONS   WHERE    PHILIPPINE    CYCLONES   USUALLY   ORIGINATE. 

Following  the  empirical  method,  we  shall  indicate  here,  with  as  great 
clearness  and  precision  as  possible,  regions  where  Philippine  cyclones 
usually  originate.  But  we  will  first  cite  w'hat  Father  Benito  Viiies, 
referring  to  tropical  c3'clones  in  general,^  and  Father  Estanislao  Chev- 
alier, speaking  of  the  typhoons  of  the  extreme  Orient  in  particular,  saj'^ 
concerning  the  zones  of  cyclone  formation. 

"It  must  be  admitted,'"  said  Father  Vines,  "that  tropical  cyclones 
do  not  originate  in  any  accidental  point  of  the  intertropical  zone,  but 

'  Investigations  concerning  cyclonic  circulation  and  transference  iu  the  hurricanes 
of  the  Antilles,  part  2,  law  4,  paragraph  4. 
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oloi't  ))V  prcfcrcnco  ;i  sjx'cijil  and  dt'tt'iiiiiiicd  rcj^fion  in  said  zoiio  f<n* 
their  foniiatioii  and  dcx clopnicnt.  The  iiitritropical  cyclodic  i-('«,»-i()ii,s 
in  o-cncral  unite,  in  a  uioiv  or  less  perfect  dejjfree.  tiie  folhnv  in*.'- <»'«'o- 
j^rapliieal  conditions:  (ireat  continents  to  the  west,  broken  by  numer- 
ous gulfs  and  bays,  whose  coasts  extend  in  the  general  direction  north 
to  south,  with  vast  and  extensive  seas  to  the  east,  dotted  most  com- 
monly with  muiierous  islands.  Such  are  at  least  the  chai-.icteristics 
whiih.  in  more  or  less  perfect  degree. are  found  united  in  th*'  cyclonic 
regions  of  the  l*iiili|)pines,  those  of  the  China  Sea.  those  of  the  Indian 
Ocean,  those  of  the  Austi'tdian  region,  and  those  of  the  I'egion  situated 
east  of  Afi'ica  in  the  \  icinity  of  the  islands  «»f  Madagascar.  Maurici(j, 
Reunion.  Rodriguez,  etc.'' 
Father  Che\alier  says: 

Some  typhoons  originate  in  the  China  Sea,  but  they  are  very  few.  Usually  thev 
originate  to  the  cast  of  the  I*hili|)|>ineH,  within  an  area  vajrnelv  bonn(ie(l  hv  thi-  merid- 
ians 125°  an<l  14.'i°  K.  of  ( Jn-i-nwich,  an.l  tin-  parallels  10°  ali<l  2")°  N.  Ja'tituMe.  We 
are  not  ci-rtain  that  tlu-y  are  fornii'd  farther  to  the  east,  althonj^h  we  hold  it  probable. 
In  any  ewnt,  if  they  <lo  form  to  the  east  of  tin-  meri<lian  indicate*!,  they  do  not 
a<han(f  sutiii-ii-ntlv  to  the  west  to  reach  the  coast  of  China  or  of  .Japan. 

Concerning  these  opinions  we  shall  only  refer  to  what  Father  Algue 
.says  on  page  17  of  his  work  on  Hagiuos  oi-  l'hili{)|)ine  Cyclones,  that 
many  baguios  are  formed  in  lower  latitudes  than  lo  north,  and  that, 
on  the  oth(M'  hand,  very  few.  if  any,  originate  above  the  twentieth  par- 
allel to  the  FNF.  of  the  X.  of  Luzon.  Therefore,  speaking  in  gen- 
eral, we  may  indicate  the  limits  of  the  zone  of  cyclone  formation  in 
the  Pacific,  and  also  that  of  the  China  Sea.  as  the  fifth  and  twentieth 
j)arallels  of  north  latitude.  In  regard  to  the  limits  of  longitudt*.  they 
woidd  seem  to  us  to  be  very  closely  approxituated.  if  we  consider  oidy 
those  typhoons  which  intiuence  the  Philip})in«>s  or  .Japan.  According 
to  observations  taken  in  San  Luis  de  A[)ra  ((iiiam.  Marianas,  latitude 
I'A  27'  51"  N.,  longitude  144  44'  F.  from  CTreenwich).  six  liaguios  dur- 
ing the  years  181»5  and  1S1M'»  were  felt  in  that  port,  one  crossing  to  the 
north  and  the  other  to  the  south.  These  evidently  came  from  the  east; 
that  is.  from  meridians  east  of  145  ,,  but  of  them  one  only  reached  the 
Philippines,  tii(^  t)thers  remaining  in  the  Pacific  without  approaching 
either  the  Philippines  or  Japan.  Therefore,  including  these  baguios 
of  the  Marianas  Islands,  as  we  have  already  considered  them  in  this 
paper,  we  luay  indicate  as  the  limits  of  longitude  of  all  baguios  formed 
in  the'  Pacific  the  meridians  125    and  15w     F.  of  Gre«Miwich.' 

Considering  separately  those  baguios  originating  in  the  Pacitic  and 
tho.se  originating  in  the  China  Sea,  and  paying  special  attention  to  the 
diti'erent  months  of  the  year,  we  shall  attempt  to  locate  the  zone  of 
formation  corresponding  for  each  one  of  these. 

PROBAHLK  LI.MITS  OF  TIIK  /.ONE  OF  FORMATION  OF  li.VClIOS  <  )|{I(;IN  ATING 

IN    TIIK    CIIIN.V    SK.\. 

The  numl)(M' of  these  baguios  is  relatixcly  insigniticant  if  it  is  com- 
pared with  the  number  of  those  originating  in  the  Pacilic.  Briedy, 
the  zone  of  their  formation  is  limited  by  the  tifth  and  twentieth  paral- 

'  In  IMate  XLII  we  shall  jjive  farther  down  in  paragrajih  tithe  jiatli  of  a  ba<.Mno 
oftinrin'i  from  the  28th  of  hecendK-r,  lS*t2,  to  the  2ii  of  .January,  is;»:{,  which  orif;- 
inatcil  iietwccn  tlie  meriilians  l."il°  and  152°  K.  from  Crecnwich,  according  to  observa- 
tions taken  on  l)oard  the  steamship  IV/kwuu  its  voyage  from  I'onaiK."  iCaroline 
Islands)  to  Marianas. 
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lels  of  liititiido  luid  the  one  hundred  and  twelfth  and  one  hundred  and 
twentieth  meridians  east  from  Greenwich.  It  should,  however,  be 
noted  that  very  few  originate  between  the  fifth  and  fourteenth  paral- 
lels* and  that  a  majority  of  them  originate  between  the  fourteenth  and 
twentieth  parallels  to  the  W.  or  NW.  of  Luzon,  and  almost  always  at 
a  distance  of  more  than  120  miles  from  Manila. 

PROBABLE  LIMITS  OF  THE  ZONE  OF  FORMATION  OF  BAGUIOS  ORKilNATING 
IN  THE  PACIFIC,  DECEMBER  TO  MARCH;  APRIL,  MAY,  OCTOBER,  AND 
NOVEMBER;   JUNE   TO    SEPTEMBER. 

Baguios  which  originate  farther  to  the  east  of  the  Marianas,  and 
which  are  therefore  dangerous  to  those  islands,  in  our  opinion  occur 
principallv  in  the  months  of  October,  November,  December,  January, 
and  April,  especially  during  the  first  two.  Outside  of  this  class  of 
baguios,  which,  as  we  have  already  said,  remain  in  the  Pacific  and  are 
scarcely  felt  in  our  archipelago,  the  zone  of  formation  of  the  other 
baguios  of  the  Pacific  is  outlined  by  Father  Algue  as  follows:  ^ 

For  greater  clearness  we  may  determine  the  probable  corresponding  zones  of  each 
one  of  the  three  groups  of  months  into  which  we  may  consider  the  year  divided.^ 

December-March. — The  greater  part  of  the  baguios  which  are  developed  during 
these  months  originate  in  latitudes  lower  than  10°,  although  during  the  early  part  of 
December  and  the  latter  part  of  March  some  baguios  originate  above  the  tenth  paral- 
lel. Speaking  in  general  of  this  group,  we  may  place  the  zone  of  origin  between  the 
tifth  and  twelfth  parallels  of  latitude  and  the  one  hundred  and  fortieth  and  one  hun- 
dred and  fifty-first  meridians  east  of  San  Fernando  (one  hundred  and  thirty-fourth 
to  one  hundred  and  forty-fifth  ea.st  of  Greenwich). 

April,  May,  October,  and  November. — It  is  necessary  to  note  that  in  these  three 
groups  the  tirst  and  last  months  possess  some  common  characteristics;  thus,  for 
example,  baguios  observed  during  the  early  part  of  October  have  the  same  character- 
istics as  those  observed  in  September,  even  though  these  months  belong  to  distinct 
groups.  In  the  same  way  the  baguios  of  the  end  of  November  are  similar  to  those 
of  December,  and  those  of  the  end  of  ]\Iay  have  at  times  some  characteristics  similar 
to  those  of  June. 

The  zone  formation  of  the  baguios  developed  during  the  months  of  this  second 
group  is  somewhat  more  extended  than  the  previous  one.  Speaking  in  general,  it 
lies  between  the  sixth  and  seventeenth  parallels  and  the  one  hundred  and  thirty-fifth 
and  one  hundred  and  forty-eighth  meridians  east  of  San  Fernando  (one  hundred  and 
twenty -ninth  to  one  hundred  and  forty-second  east  of  Greenwich). 

^In  the  publications  of  the  observatory  of  Hongkong  we  frequently  find  the  paths 
of  typhoons  indicated,  whose  apparent  origin  was  the  China  Sea,  NW.  or  N.  of  Para- 
gua,  between  the  tenth  and  fourteenth  parallels  of  latitude;  but  if  the  announcements 
of  typhoons  made  by  our  observatory  are  considered,  it  will  easily  be  seen  that  many 
of  these  baguios  do  not  originate  in  the  China  Sea,  but  come  from  the  Pacific  and 
cro.ss  the  archipelago  by  the  Visayan  Islands  or  by  Mindanao  before  following  the 
paths  in  the  China  Sea,  as  indicated  by  the  director  of  the  observatory  of  Hongkong. 
In  confirmation  of  this  we  only  need  "to  record  the  typhoon  of  June  7  to  12,  1895, 
which  placed  the  merchant  vessel  Boliol  in  such  danger  just  north  of  Panay,  a.s  was 
recorded  in  the  meteorological  review  of  our  monthly  bulletin  for  that  month  and 
year.  Concerning  this  the  director  of  the  observatory  of  Hongkong,  in  his  work 
The  Law  of  Storms  of  the  Eastern  Seas,  in  speaking  of  those  typhoons  which  trav 
erse  our  archipelago  and  enter  the  China  Sea  at  latitudes  below  15°,  and  which  arc 
moving  from  the  W.  or  WNAV.,  says  that  they  occur  in  about  3  per  cent  of  cases, 
whereas  .ve  have  records  of  ten  baguios  of  this  type,  or  11  per  cent,  .solely  during  the 
fdur  years  1895  to  1898,  inclusive. 

^Baguios  or  Philippine  Cyclones,  pp.  17  to  19. 

^The  author  had  on  the  previous  page  indicated  this  division  of  the  year  into  groups 
in  the  following  words:  "For  this  purpose  we  may  consider  the  year  divided  into 
three  groups,  as  follows:  December,  January,  February,  and  March  constitute  one 
group;  April,  Mav,  October,  and  November  another;  and  June,  July,  August,  and 
September  the  third." 
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Jutif-Seplemhrr. — Tlu*  zone  <>f  fonnatinii  of  tlit*  lumuius  of  tliis  thinl  grouji  lies 
between  the  ei^rhth  and  twentieth  parallels  north  latitude,  and  the  one  hundred  and 
thirtv-second  and  one  liundred  and  forty-tifth  meridian  east  from  San  Fernando(one 
hundred  and  twenty-sixth  to  (jne  hundred  and  thirty-ninth  east  from  (Jreenwirh). 

EXCEPTIONS — ORKtIN    OF   THE    BAGL'IO   OK   AUGUST    1    TO   6,   18*.*9. 

W'v  will  simply  add  that  those  /(Mies  of  forniation  of  the  cvcloncs  of 
tilt'  Pacitif  are  only  piobablo,  as  tho  author  himself  so  denominates 
them,  and  applicable  to  the  majority  of  cases,  and  that  it  would  not 
be  in  opjxjsition  to  this  if  an  occasional  baguio  should  be  formed  out- 
side of  the  limits  indicated.  Such  was.  for  example,  the  typhoon  of 
August  1  to  <).  lS!t;>.  which,  althouohit  originated  west  of  the  Marianas, 
accoi'ding  to  observations  made  in  those  islands  and  which  nrv  now  in 
our  ])ossession.  aj)j)arently  had  its  origin  to  the  east  of  the  one  hundred 
and  thirty-ninth  meridian  east  from  (ireenwich.  the  parallel  indicated 
by  Father  Algue  as  the  limit  of  the  zone  of  formation  of  the  baguios  of 
June  to  September.  This  is  indicated  in  the  brief  relation  wnich  we 
give  of  this  typhoon  in  the  monthly  publication  for  the  month  of 
August,  where,  among  other  things,  the  following  is  .said: 

At  6  p.  m.  of  the  .31st  of  .July  a  change  of  weather  was  noted  at  the  olxservatorv, 
and  the  following  extraordinary  note  was  made:  A  slight  fall  of  the  barometer 
began;  weather  suspicious. 

At  10  o'clock  the  following  morning  an  announcement  was  made  to 
the  public,  and  to  China  and  Japan,  of  a  depression  east  of  Luzon. 
According  to  valuable  observations  made  on  l)()ard  the  L'.  S.  S.  Soldce, 
bound  from  (niam  to  Manila,  for  which  we  are  indebted  to  the  gener- 
osity of  Mr.  Everett  Hayden.  the  typhoon  was  situated  at  noon  of  the 
81st  of  July  north  of  this  steamer.  !iot  far  from  the  one  hundred 
and  fortieth  meridian|  east  of  (ireenwich.  and  probal)ly  between  the 
tifteenth  and  seventeenth  parallels:  that  is.  about  1. (>(»(>  miles  fi-om 
Manila.' 

On  the  3d  the  ol)servatory  sent  anotluM-  announcement  to  the  coa^t 
of  China,  indicating  the  path  of  a  typhoon. 

Augu.«t  .3,  7  p.  m. :  "The  typhoon  in  the  Pacific  seems  to  be  ENE.  of  Manila,  l)etween 
18°  and  20°,  moving,  probably,  WNW.  or  N\V."  So  it  prove<l.  The  baguio  moved 
WNW.  or  NW.  J  W.,  reaching  the  continent  night  of  otii  and  6th. 


'The  observations  referred  to,  made  on  board  the  steamship  Solace,  area.*?  follows: 
Extract  from  log  of  U.  IS.  S.  Solace,  Guam  to  ^fanila. 


Position. 


Winds. 


Date. 


Longitude.'  Latitude.   ^™™"|  Direolion.    Force. 


ohstTvatioiis. 


.ruly  31 

o 
140 

03  K. 

IJ 

44  X. 

J9.69 

.SW.  by  S. 

3-5 

Cloudy.  sf|ually:  gentle  to  vcrv  fresh 
brff?<'  in  puffs,  WSW.  ti>  SW.  bV  S. 

.\>iK.     1 

138 

•JOE. 

11 

11  N. 

29.64 

SSW. 

6-« 

OvercH.st..«<iUHlly:  fri-sh  bn-eze  to  mod- 
erate gale  from  SSW.;  rough  .sea 
fmin  SW. 

Aug.     2 

136 

30  E. 

11 

14  N. 

29. 73 

sw. 

7-» 

Overciu't  and  cloudy,  with  p>i.s.«ing 
showers;  fresh  breeze  incn-asing  to 
strong  gale  in  heavy  s<iiialls. 

Aug.     3 

133 

43  E. 

11 

46  N. 

•29. 76 

SSW. 

as 

Cloudy  and  s<jually.  with  |>H.<«ing  show- 
ers; niixlinite  Kale;  .-ijually. 
Clearing  somewhat;  stiff  to  fresh  SW. 

Aug.     4 

130 

44  E. 

12 

42  N. 

29.83 

sw. 

5-6 

breeze;  long  southwesterly  seas. 

o  These  barometer  readings  are  between  o.o8  and  0.(ii6  too  liiL'h;  tin-  rrmr  is  not  i'xa<'fly  known. 
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VI. —CLASSIFICATION  OF  BAGUIOS.     DIVISION  OF  THEIR  PATHS  INTO 

11  PRINCIPAL  TYPES. 

OB.TECT   ANT)   AIM   OF   THIS   CLASSIFICATION. 

There  are  various  sj'^stems  which  may  be  followed  in  classifviiij^ 
bu»i-ui()s,  hut  ore  of  the  most  adequate  seems  to  l)e  that  followed  l)v 
Father  Alii'ue.  founded  on  the  course  of  their  trajectories,  as  may  be 
seen  in  the  work  Batjuios  on  Philippine  Cyclones,  page  142. 

We  give  here,  nevertheless,  a  somewhat  diflerent  classification,  not 
because  we  believe  it  the  best  or  most  perfect,  but  only  because  it 
seems  to  us  most  adequate  and  suitable  to  the  oT)jects  Avhich  we  have 
stated  in  this  paragraph.  This  is  to  present  in  11  maps  11  groups  of 
baguios  which  have  been  well  studied  and  which  may  l)e  reduced  to  11 
principal  types,  attention  being  paid  to  their  formation  and  to  the 
diversity  of  their  paths,  graphicallv  indicating  at  the  same  time  the 
relative  intensity  and  change  of  the  winds  which  may  be  expected  in 
Manila  when  a  baguio  appears,  according  to  whether  it  belongs  to  one 
or  the  other  of  these  11  principal  types. 

CLASSIFICATION  OF  THE  CYCLONES  OF  THE  EXTREME  EAST  WITH  SPECIAL 
REFERENCE  TO  THE  INFLUENCES  WHICH  THEY  EXERT  IN  MANILA, 
ACCORDING  TO  THE  ZONE  OF  FORMATION  AND  THE  CURVE  OF  THEIR 
PATHS. 


It  happens  that  our  classification  includes  all  the  cyclones  of  the 
extreme  East,  but  it  is  made  principally  with  reference  to  Manila,  or 
to  the  influence  exerted  on  Manila  according  to  the  zone  of  formation 
and  the  course  of  the  trajectories. 

On  this  basis  we  divide  or  classify  all  baguios  in  the  following  form: 


Cyclones 
formed 
in  the ' 
Pacific. 


Cyclones  of  the 
Miiriiinas  or 
Magallanes. 

Cyclones  of  .Ja- 
pan. 

Cyclones  of  For- 
mosa. 


Cyclones  of  the 
Philippines. 


Cyclones  formed  in  the  China 

Sea. 
Cy(dones  formed  in  the  .Tolo 

"Sea     or    the     interisland 

waters  S.  of  Luzon. 


These  which  recurve  far  from  the  meridian  of  Manila. 
Those  which  recurve  near  the  meridian  of  Manila  before  or  after 
crossing  it. 


Cyclones  of 
Luzon. 


Cyclones  which  cross  to 
the  N.  of  Manila. 


Cyclones  which  recurve  in  the 
interior  of  Luzon,  or  in  the 
Chin  a  Sea,  not  far  from  the 
island. 

Cyclones  of  China,  Tonquin 
and  Cochin  China. 


Cyclones  which  cross  to 
the  S.  of  Manila. 
Cyclones  of  the  Viscayas  and  Mindanao. 

Cyclones  which  recurve  in  the  China  Sea  between  the  10th  and  20th 
"parallels  north  latitude,  crossing  first  to  the  south  and  then  to  the 
north  of  Manila. 


Of  the  baguios,  which  we  shall  study  in  tliis  chapter,  81  per  cent 
belong  to  the  first  main  branch  of  this  division,  15  per  cent  to  the 
second,  and  onl}'  4  per  cent  to  the  third. 

Of  the  typhoons  of  Visayas  and  Mindanao,  those  formed  in  the 
China  Sea  and  those  formed  in  the  sea  south  of  Luzon,  some  disappear 
in  the  China  Sea  before  reaching  the  continent,  Avhile  otliers,  greater 
in  number,  penetrate  it  in  the  south  of  China,  in  Tonquin,  or  in  Cochin 
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Cliitia.  Those  formed  in  the  China  8ea  very  seldom  ^o  in  the  din'ction 
of  Foiinosa  or  Japan.  But  this  is  not  true  of  those  of  Visayas  and 
Mindanao,  wiiic-h  in  this  ease  helonj^  to  the  last  of  the  three  groups  of 
l)au"ui(>s.  which  we  have  called  Philipj)inc  bajjuios  because  tney  cross 
these  islands. 

In  reijard  to  the  subdivisions  which  we  have  made  of  tho.se  bajfuios 
formed  in  the  Paeitic.  we  have  the  followint^-  observations  to  make: 
First,  that  the  cyclones  whii-h  we  call  those  of  the  Maiianas  or  Ma^i^al- 
lanes  are  those  which  disappear  in  tiie  Pacific  without  reacliino-  our 
ar<-hii)ela«i-o  or  recur\-e  in  such  a  manner  that  the  second  part  of  their 
p:nal)olic  trajectory  does  not  carry  then)  to  Japan  noi-  near  it,  but 
rather  in  tlu'  direction  of  the  archipela«jo  of  Mai^allanes;  second,  that 
we  understand  JajKinese  typhoons  to  include,  not  onh*  tho.se  which 
actually  traversi^  Japan,  but  also  tho.se  which,  after  recurvintr,  pa.ss 
through  the  .seas  of  Japan  or  in  the  vicinity  of  that  Empire;  third, 
that  l)y  cyclonivs  of  Formosa.  Luzon.  Visayas,  and  Mindanao  we  under- 
stand all  such  as  traverse  said  islands,  or  at  least  cross  not  far  from 
them,  some  in  the  direction  of  the  east  coast  of  China,  others  in  the 
direction  of  the  China  Sea,  Avhether  or  not  they  reach  the  continent. 

PATHS  OF  THE  CYCLONES  OF  THE  EXTREME  EAST  REDUCED  TO  11 
TRINCIPAE  TYPES — GRAPHIC  REPRESENTATION  OF  THE  VEERINO  AND 
INTENSITY  OF  TIIE  WINDS  WHICH  ARE  TO  BE  EXPECTED  IN  MANILA 
WITH    BAGUIOS   OF   EACH    ONE    OF   THESE   TYPES. 

The  11  accompanying  maps  are  made  in  accordance  with  this  classi- 
tication.  and  in  them  the  trajectory  of  the  cyclones  of  the  extreme  ea.st 
may  be  seen  reduced  to  11  principal  types.  In  each  one  of  these  maps 
we  have  graphically  represented,  by  nn^ans  of  arrows,  the  relatixc 
intensity  and  viM-ring  of  those  winds  which  may  be  expected  in  Manila 
whenever  a  l)aguio  of  that  particular  type  occurs.  The  Roman  numer- 
als I,  II,  III,  placed  by  the  side  of  each  arrow,  indicate  the  order  of 
procession  of  those  winds,  or  the  way  in  wdiich  they  should  veer  from 
the  beginning  to  the  end  of  the  suppo.sed  trajectorv.  The  number  of 
barbs  on  each  arrow  indicates  the  relative  intensity  of  the  winds;  that 
is  to  say.  which  winds  usually  acquire  greatest  force  with  the  trajectory 
of  th(>  type  under  consideration.  We  represent  only  the  relative  inten- 
sity, because  tiie  absolute  intensity  of  these  winds  di^pends  u})on  many 
causes.  In  our  opinion  the  thi'ee  principal  causes  are:  The  minimum 
distance  at  which  the  \()rtex  crosses,  the  greater  or  less  develo})ment 
of  the  typhoon,  and  the  inclination  of  the  axis  of  the  storm  to  oni'  side 
or  other  of  the  trajectory.  We  repeat  the  map  of  Plate  XLVII  with 
the  o})j(>ct  of  giving  a  greater  number  of  trajectories  of  baguios  which 
(luring  the  last  two  years  have  crossed  the  ishmd  of  Luzon  to  the  north 
of  Manila. 

The  trajectories  of  those  baguios,  given  in  Plate  L,  may  be  subdi- 
vided into  two  classes,  namely,  those  which  pass  nearest  to  Manila  in 
the  first  part  of  their  parabolic  path;  that  is  to  say.  those  that  cross  to 
the  south;  and  those  which,  on  the  contrary,  pass  nearest  to  Manila 
when  tiu'v  cross  our  meridian  on  the  north,  after  having  recurved  in 
the  China  Sea.  The  veering  of  the  winds,  which  may  be  expected  in 
Manila  with  each  of  these  classes  of  baguios.  is  nuuh  clearer  in  the 
second  tiian  in  the  first.      It  may  happen  that  the  veering  of  the  wind 

p  c— VOL  4—01 24 


30-1  REPORT    OF    THE    PHILIPPINE    COMMISSION. 

will  not  be  greater  than  toward  the  S.  or  SSW.,  especially  if  the 
bagnios  run  far  into  the  China  Sea  before  recurving.  But  the  ditier- 
ence  is  even  more  n()tal)le  in  the  relative  intensity  of  winds.  Those 
in  the  first  case  naturally  actiuire  greater  force  if  fi'oni  the  E. .  ESE., 
and  SE..  being  very  weak  and  light  if  from  the  third  quadrant.  On 
the  other  hand,  when  the  baguio  passes  nearer  and  crosses  the  north, 
the  winds  are  strongest  when  from  the  8W.  and  WSW.,  while  those 
from  the  second  quadrant  are  light  or  brisk  in  character.  With  the 
object  of  making  this  latter  difference  prominent  in  Plate  L,  we  have 
distinguished  certain  trajectories  from  others  by  the  letters  A  and  B, 
placed  in  the  vertex  of  the  parabola,  thus  giving  in  two  distinct  dia- 
grams the  ditferent  relative  intensities  of  those  winds  whicli  correspond 
to  the  two  classes  of  trajectories. 

We  will  conclude  this  paragraph  l)y  stating  that  we  have  been  \erv 
careful  to  select  trajectories  of  the  last  two  years,  especially  of  the 
])eriod  1895  to  1899,  and  that  in  general  we  have  taken  them  from 
those  months  in  which  baguios  of  each  one  of  these  tvpes  are  most 
frequent. 

YIL— PRECURSORY  SIGNS  OF  BAGUIOS. 
PRINCIPAL    PRECURSORY    SIGNS   OF   BAGUIOS. 

It  being  impossible  to  discuss  this  subject  with  the  fullness  that  it 
merits,  we  can  not  do  better  here  than  recall  to  mind  something  of 
what  Father  Faura  and  Father  Algue  have  written  upon  this  subject. 

The  principal  precursory  signs  of  a  baguio  are  those  offered  by  the 
nebulosity  of  the  atmosphere,  the  movements  of  the  barometer,  and 
atmospheric  currents  combined  with  each  other. 

By  means  of  the  movements  of  the  l)arometer  an  individual  observer 
may  assure  himself  of  the  existence  of  a  C3'clone,  but  he  can  not  locate 
its  position,  as  he  might  easih"  do  if.  to  the  sign  given  by  the  barometer, 
he  shcnild  add  one  of  the  other  two  founded  on  the  nebulosity  of  the 
atmosphere  or  the  atmospheric  current.  It  is  a  very  different  matter 
if  we  have  a  first-class  observatory  provided  with  a  good  meteorological 
service  in  a  determined  region.  Under  such  circumstances  the  simple 
readings  of  the  barometer  of  the  different  stations  compared  with  each 
other  enable  an  observer  to  easily  trace  the  isobars,  note  the  barometric 
inclination,  and  locate  therefore  the  vortex  of  any  baguio  which  is 
approaching  that  region. 

SIGNS     FROM     ATMOSPHERIC     CURRENTS    AND     MOVEMENTS    OF    THE 

BAROMETER. 

In  the  following  paragraph  we  shall  see  how  the  different  currents 
of  the  atmosphere  are  established  in  the  vicinity  of  a  cyclone,  and  how 
valuable  this  indication  may  be  for  locating  the  condition  of  a  cyclone, 
especially  when  the  barometer  has  made  us  certain  of  its  existence. 

A  practical  method  of  utilizing  the  movements  of  the  barometer  as 
a  precusory  sign  of  a  tempest  may  be  seen  by  our  readers  in  paragra})h 
10,  where  we  make  mention  at  the  same  time  of  the  apparatus  invented 
by  Father  Faura  and  Father  Algue,  for  forecasting  the  weather  in  the 
Philippines  and  in  the  extreme  Orient. 
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8IONM    FOUNDED     UPON     THE     NEBUIX)SITY     OF     THE     ATMOSPHERE     AND 
ESPECIALLY    UPON    THE   CONVEIUJENCE   OF   (TKKIS   CLOUDS. 

In  ropird  to  tlic  other  sijfn,  founded  upon  the  nebulosity  <»f  the 
atmosphere,  and  <'spe<Mally  In  ret^'ard  to  the  converjrence  of  eirrus 
clouds — a  sijfu  much  more  vahia))lc  when  it  comes,  as  it  does  at  times. 
One  or  two  days  before  the  other  two  we  believe  that  nothintr  can  be 
added  to  the  lines  written  by  Fatlier  Faura.  in  Issl,  in  liis  popuhir  leaflet 
entith'd  "Precursory  signs  of  tempests  in  the  Philippine  Archipelago," 
which  are  as  follows: 

AITHOIUTY    OF    p.    FAUKA — PRACTICAL    INSTRUCTIONS    FOR    THE    CKl;!  Al.N 

USE    OF   THIS   SKJN. 

The  best  method  of  determining  the  position  of  the  vortex  and  fol- 
lowing its  various  movements  is  the  observation  of  high  cirrus  clouds, 
little  clouds  of  very  tine  structure  aiul  clear  opal  color,  which  appear 
aselongated  feathers,  and  which  ai'c  known  toinariners  under  the  name  of 
•*cock-tails."  Tlu'  first  id«'a  of  utilizing  these  clouds  for  the  determi- 
nation of  the  Vortex  of  the  storm  is  due  to  Father  Benito  Vifies.  direct(»r 
of  the  llabana  observatory,  and.  according  to  our  opinion,  it  is  one  of 
the  great<^st  conquests  obtained  in  the  study  of  meteorf)logical  phenom- 
ena during  the  past  few  years.  It  must  be  confessed,  nevertheless, 
that  they  do  not  present  themselves  here  with  the  clearness  attributed 
to  them  by  the  author  mentioned,  and  for  this  reason  we  shall  stop  a 
moment  to  describe  the  characteristics  which  they  usually  present  in 
our  archipelago.  Long  before  the  least  sign  of  l)ad  weather  is  observed, 
and  in  many  cases  wlien  the  barometer  is  still  very  high  and  under  the 
influence  of  the  center  of  maxinunn  pressure,  which  usually  precedes 
a  t«'mpest,  these  small,  isolated  clouds  appear  in  the  upper  region  of 
the  atmosphere.  They  seem  to  be  piled  up  on  the  blue  vault  of  heaven, 
and  are  prolonged  in  thedirection  of  some  one  point  on  the  horizon, 
toward  which  they  converge.  The  tirst  of  these  are  few  in  number, 
but  well  defined  and  of  the  finest  structure,  appearing  like  lotjg  fila- 
ments )K)und  together,  l)ut  whose  visibility  is  lost  Ix'fore  reaching  the 
point  of  convergence. 

At  the  observatory  of  Manila  they  have  been  seen  at  times  when  the 
vortex  of  the  storm  was  more  than  ()<mi  miles  distant.  As  soon  as  they 
are  observed  it  is  necessary  to  keep  them  in  sight  and  carefully  watch 
the  successive  movements  which  they  make. 

The  best  time  for  making  this  observation  is  the  moment  that  the 
sun  rises  or  sets.  When  the  sun  approximates  the  eastern  horizon 
the  first  clouds  to  be  colored  ])y  its  rays  are  the  cirro-stratus,  the  pre- 
cursors of  bad  weather;  on  the  other  hand,  they  are  the  last  to  disap- 
pciir  after  the  sun  has  passed  behind  the  horizon.  Having  determined 
with  great  care  the  point  of  convergence  of  said  clouds  during  these 
moments,  the  direction  of  the  position  of  the  vortex  of  the  tempest 
can  be  approximately  d«'termined.  Later  these  clouds  become  much 
more  numerous,  but  lose  in  part  that  fineness  which  characterizes  them 
at  the  })eginning.  They  are  in  general  more  condensed  and  appear  in 
fanciful  forms,  now  like  trees,  and  now  like  feathers,  with  shafts  and 
plumes,  without,  however,  losing  their  pecidiar  j^osition,  from  which 
it  is  still  i)ossil)le  to  estimate  the  position  of  their  point  of  convergence. 

To  determine  approximately  the  direction  of  the  center  of  the  tem- 
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pest  in  its  progressive  movements  it  is  necessary  to  estimate  at  regular 
intervals  the  various  points  of  convergence  of  these  cirro-stratus 
clouds  and  compare  them  with  the  movements  of  the  barometer. 

Let  us  suppose  that  the  point  of  convergence  toward  which  these 
clouds  gather,  or  toward  which  they  tend  to  gather,  if  they  are  seen 
throughout  their  entire  length,  lies  in  the  second  quadrant,  which  is 
the  only  situation  which  may  become  dangerous  for  an  observer  sit- 
uated to  the  west  of  the  tempest.  If  the  point  of  convergence  does 
not  perceptibly  change  its  position,  but  remains  tixed  and  immovable 
for  a  long  time,  even  for  several  consecutive  days,  it  is  almost  certain 
that  the  tempest  will  break  over  the  position  of  the  observer.  In 
this  case  the  barometer  begins  to  fall  shortly  after  the  first  cirrus  cloud 
ha.s  been  observed  and  sometimes  before.  At  first  it  falls  slowly, 
without  completeh'  losing  the  diurnal  and  nocturnal  oscillatory  move- 
ments, but  changing  somewhat  the  hours  of  maximum  and  minimum 
reading.  The  mean  daily  reading  is  observed  to  be  each  da}'  less  than 
that  of  the  preceding  day.  That  part  of  the  horizon  in  the  direction 
of  the  tempest  begins  to  be  covered  by  a  cirrus  veil,  which  increases 
slowly  until  it  forms  almost  a  homogeneous  covering  to  the  sky.  This 
veil  is  known  by  the  name,  cirro-pallium,  of  Poey,  and  is  that  which 
causes  the  solar  and  lunar  halos.  which  are  never  absent  when  a  storm 
approaches. 

Beneath  this  veil  a  few  isolated  clouds,  vulgarly  called  "cotton," 
now  appear.  They  are  much  more  numerous  and  also  larger  on  the 
side  lying  toward  the  tempest,  where  thej^  soon  appear  as  a  compact 
mass.  Surprising  red  colors  are  then  caused  by  the  rising  and  setting 
sun,  the  clouds  sometimes  taking  this  color  and  resembling  a  great  fire, 
chiefly  in  the  direction  of  the  cyclone. 

The  colors  are  not  homogeneous,  but  often  present  a  marked  grada- 
tion, the  most  compact  part  being  very  deep  red,  the  cirrus  veil  being 
much  lighter  in  color,  and  finally  the  cirro-stratus  above  the  veil  being 
colored  with  still  lighter  tints,  and,  as  already  has  been  said,  they  are 
usually  the  last  to  disappear. 

If  a  careful  observation  is  taken  at  this  moment,  it  will  be  seen  that 
the  cirro-stratus  clouds  form  an  arc  at  the  point  w^here  they  are  inter- 
cept(Kl  by  the  darkest  part  of  the  cloud.  The  vertex  of  this  arc  exactly 
corresponds  to  the  direction  of  the  center  of  the  storm.  In  the  case 
already  supposed,  that  is  to  sa}',  when  the  direction  of  the  cirro-stratus 
clouds  has  not  changed  after  all  the  phenomena  described,  it  ma}'  be 
taken  as  certain  that  the  tempest  will  approach  directly  toward  the 
observer.  The  barometer  then  completely  loses  the  diurnal  and  noc- 
turnal oscillations;  instead  of  rising  at  the  hours  indicated,  it  falls,  or 
at  least  remains  quiet  if  the  storm  is  of  little  importance,  or  slow  in 
its  progress. 

The  wind  remains  fixed  at  one  point,  generally  between  the  NE.  and 
NW.,  showing  only  a  few  oscillations,  which  are  due  principally  to  the 
squalls,  which  continually  exert  their  force  within  the  limits  of  the 
storm.  If  the  observation  is  made  on  land,  or  in  some  place  near  to 
it,  this  oscillation  may  be  the  efiect  produced  by  breaks  in  the  moun- 
tains. The  low  or  cotton  clouds  return  successively,  and  from  time  to 
time  cover  the  sky,  throwing  out  occasional  squalls  of  rain  and  wind, 
but,  when  the  squalls  have  passed,  tranquility  returns,  the  cirrus  veil, 
already  spoken  of,  remaining,  and  likewise  the  hurricane  bank  of 
clouds,  which  seems  to  be  fixed  in  the  same  point  on  the  side  of  the 
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tempest.  Tins  statr  oH  th»'  :itmos])lioi<'  ('(nitiiiut's  until  the  ))ank  of 
clouds  invades  the  point  of  observation,  in  wiiirji  case  the  stjuaMs  will 
l)e  contiiuious  and  the  wind  will  increase  in  \iolence  each  inonierjt. 
Thi'  phenomena  occuirin*^  durin»i-  the  heiijfht  <>f  the  tempest  need  not  be 
descrilx'd  as  they  are  so  well  known. 

This  first  supposititious  case,  although  most  to  he  feared,  is  also  most 
rare,  and  very  easy  of  observation,  because  the  character  of  the  phe- 
nonii'na  indicated  is  clearly  marked:  this  kind  likewise  is  most  ea.^y  to 
escape.  Suppose,  atfain.  that  the  tirst  cirro-stratus  clouds  are  observed 
conNcriiiniT  toward  the  second  quadrant,  to  the  SE..  for  example,  and 
iiisti'ad  of  the  point  of  converji-ence  ii'uiainintif  rixed.  as  in  the  first  case, 
it  successively  chanp's  its  position.  If  this  chauife  i>  nota})le.  it  may 
be  considered  i-«'rtain  that  the  observer  is  outside  of  the  trajectory.  If 
it  chantj-es  to  the  SSE.  and  8.,  the  vortex  of  the  storm  will  pass  to  the 
S.  and  SW.  of  the  observer;  if  it  changes  to  the  E8E.  and  h.,  the  vor- 
tex will  pa.ss  to  the  NF^  and  N.  The  phenomena  of  the  cirrus  veil,  the 
solar  ana  lunar  halo,  the  coloration  of  the  cloud  t>y  the  sun's  rays,  etc., 
will  also  \tv  ])resent.  but  somewhat  modified,  according  to  the  jjosition 
()f  the  vortex  of  the  storm. 

The  ])est  method,  then,  for  determining  the  extent  to  which  the  storm 
may  affect  the  observer  is  the  comparison  of  the  movements  of  the 
barometer  with  the  rapidity  with  which  the  location  of  the  })oint  of 
convergence  of  the  cirro-stratus  clouds  changes.  If  the  j)oint  of  con- 
vergence reaches  the  east  or  the  south  without  the  barometer  having 
felt  its  influence,  and  without  complete  alteration  of  the  diurnal  and 
nocturnal  oscillations,  it  may  be  considered  certain  that  the  stoiiii  will 
only  touch  the  circle  or  cut  a  small  cord  of  it.  In  this  case  oidy  puffs 
of  wind  will  be  felt,  oi-  winds  from  the  third  (piadrant  if  the  vortex 
passes  from  the  east,  or  from  the  second  (piadrant  if  it  passers  from  the 
south.  The  veering  of  the  winds  takes  j)lace  with  regularity  and  in 
accordance  with  the  known  law  of  storms,  those  from  the  fourth  and 
tirst  (piadrants  being  light,  while  tho.se  from  the  third  or  second  are 
more  bri.sk  and  accompanied  with  showers.  These,  as  we  have  already 
said,  are,  in  our  opinion,  the  winds  which  constitute  the  phenomenon 
known  here  by  the  name  of  •'collas." 

METHODS  FOR  I)I.STINGriSHIN(J  THOSE  (TRRO-STR.ATUS  CLOUDS  WHICH 
ARE  REALLY  THE  PRECURSORS  OF  A  STORM  FRt)M  THOSE  WHICH 
ARE    NOT. 

Father  Faura.  in  the  description  of  the  tempest  of  the  4th  and  5th  of 
November,  ms'2.  enlarges  .somewhat  on  this  point,  giving  certiiin 
methods  of  di.stinguishing  those  cirro-stratus  clouds  which  are  the  pre- 
cursors of  a  tempest  from  those  which  are  not.      He  .says: 

Before  i-oiitimiiii^'.  we  believe  it  will  he  u.«eful  to  make  .^ome  indications  concern- 
ing' the  observations  of  those  cirro-stratu.s  clouds  which  are  spoken  of  under  ''Signs." 
This  kiml  of  clouds  should  not  l>e  confounded  with  thos»'  which  ajipear  .«o  frequently 
in  these  localities  whenever  a  storm  aiiproaches,  nor  with  those  which  occu|>y  almost 
the  entire  horizon  when  the  winds  from  the  north  are.  hlowinjj  in  the  u|»j»er  regions 
of  the  atmosphere.  The  pre<-urwiry  cirro-stratus  clouds  of  a  cyclone  are  distintruished 
from  those  of  an  ordinary  storm  hy  the  jn-rsistence  with  which  they  remain  on  the 
horizon.  Those  lH.donging  to  a  storm  or  past^injr  s^juall  disapjiear  when  they  have 
expended  their  force.  On  the  other  hanil,  tho.«e  l)elonjrinjr  to  a  cyclone  i>ersist  for  a 
long  time,  sometimes  for  several  consecutive  days.  They  are  dLstingui-sheil  ais^o  frfini 
tliose  caused  by  general  currents  in  the  upiK-r  n'gion  of  the  atmosj)here  by  their  con- 
vergence, as  those  due  to  general  currents  are  scattered  here  and  there  many  times 
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without  any  indication  of  convergence  or  with  indications  of  convergence  in  various 
directions,  and  at  other  times  when  some  convergence  is  present  it  is  very  (hthcultto 
make  it  out,  and  very  different  from  that  of  cirro-stratus  clouds  ))elonging  to  that 
class  of  storms  of  which  we  speak.  This  latter  is  so  characteristic  and  so  easy  of 
ohservation  that  a  simple  inspection  of  it  immediately  directs  the  attention  to  the 
vortex  of  the  cyclone.  The  appearance  is  often  similar  to  a  fan,  the  point  of  conver- 
gence being  toward  that  side  of  the  horizon  where  the  center  of  the  cyclone  lies. 

NOTABLE    EXAMPLES    OF    CIRRUS   CONVERGENCE. 

If  the  pressure  of  time  would  permit,  we  should  witli  pleasure  pre- 
sent hei'e  a  oatalogiie  of  the  times  when,  in  Manila  and  in  other  points 
of  th(^  archipelago,  this  eonvergenee  of  cirrus  clouds  is  stated  to  have 
been  observed  in  the  anterior  or  posterior  part  of  a  cyclone.  But  as 
this  is  impossible  now,  we  shall  content  ourselves  by  remembering-  a 
few  of  the  most  notable  examules  which  we  find  in  the  monthl}'  bulle- 
tins of  this  observator3^ 

TYPHOONS   or   OCTOBER   12-13   AND    19-20,  1881 

In  the  month  of  October,  1881,  two  cyclonic  vortices  presented 
themselves  l)y  way  of  the  Pacific  Ocean,  the  first  crossing  the  center 
of  Luzon  the  night  of  the  12th-13th,  and  the  second  the  night  of  the 
19th-20th.  Both  were  moving  in  a  northwesterl}^  direction  when  they 
crossed  the  island;  but  whereas  the  former  followed  the  same  direc- 
tion in  the  China  Sea,  entering  the  continent  to  the  W.  of  Hongkong, 
the  other  turned  completely  to  the  W.,  when  it  had  scarcely  left 
Luzon,  and  passed  S.  of  Hainan  on  the  23d.  Now,  then,  see  what  is 
read  in  the  general  observations  published  in  the  bulletin  of  this 
observatory  corresponding  to  said  month  and  year: 

Day  10. — "Cirrus  sky  all  through  the  da}-,  in  the  morning  it  caused 
a  beautiful  solar  halo;  some  featherlike  tufts  of  cirro-stratus  converge 
to  the  ESE.  (toward  this  point  of  the  compass  there  was  a  cyclonic 
vortex)." 

Day  13. — "This  morning  there  already  appears  the  cirrus  veil  of 
the  posterior  part  of  the  storm.  Drizzling  rain  at  dawn.  Persistent 
cirrus  veil  until  afternoon;  above  the  same  are  discerned  some  well- 
defined  cirro-stratus  clouds  converging  to  the  NW. ;  the  storm  is  in 
this  point." 

Day  16. — "Sky  covered  and  at  times  clear;  tufts  of  cirro-stratus  in 
the  late  afternoon,  converging  to  the  SSE. ;  the  night  comes  in  clear 
and  beautiful,  without  on  this  account  plumiform  cirrus  ceasing  to 
exist  in  the  indicated  direction  (toward  which  another  cyclonic  vortex 
was  appearing);  during  the  night  a  very  dense  cirrus  veil  began  to 
extend  itself  under  the  cirrus,  and  in  the  early  dawn  it  occasioned  a 
slit^ht  lunar  halo." 

Day  W. — "The  storm  continued  throughout  the  day,  because  of  the 
slowness  of  its  forward  movement.  At  nightfall  it  ceased  with  some 
squalls  from  the  SSW.,  notwithstanding  the  winds  contiiuied  veering 
to  the  SE.  This  morning  a  nudtitude  of  cirro-stratus  appear  in  the 
form  of  gigantic  pendants,  all  converging  to  the  VVNW.;  there  the 
storm  is  at  present.  At  sunrise  they  were  all  colored  a  deep  orange 
color,  which  gave  the  atmosphere  an  agreeable  aspect." 
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TYPHOON   OF   NOVEMBER  4-5,  1882. 

It  Uiis  possible  to  observe  from  the  observatory  another  well-detiiied 
convergence  in  the  fore  part  of  the  typlioon  whicii  was  e.xperienced  in 
Manihi  on  the  4th  and  5tn  days  of  November,  l88:i.' 

This  is  how  Father  P^iiira  describes  the  phenomenon  in  his  "  Brit'f 
notes  on  the  storm  of  November  4  and  .">.  iSSiJ.  on  its  passage  througli 
Manila:" 

Tin- first  iiidii-ations  wliicli  the  storm  y;ave  appeart'il  at  9  o'fluck  in  the  iiioriiint.' 
niitlu':{<l;  the  l)an>iiit't«'r  at  this  iioiir  stood  at  the  iicifiht  of  759.92  nun.,  certainly 
vt-rv  far  fmni  indicatin};  l)y  it.^elf  tliat  such  a  [ihenonienon  existed,  and  for  tliis  same 
reason  we  rouid  nut  make  ii.'^e  of  it  to  predict  it;  hut  there  were  discerned  in  the 
hi^rh  n't^ioiis  of  the  atmosphere  a  multitude  of  eirnj-stratus  in  the  form  of  Umii  and 
pointed  tilaments,  which  were  seen  to  conver^re  toward  the  E8K.,  cuimilus  clouds 
hein^' al.<!o  seen,  scattered  here  and  there  all  over  the  horizon,  to  cnjss  under  them, 
formin;;  almost  a  rij^ht  an^le.  At  first  we  thoujjht  thatthe  cirro-stratus  wen  forme<l 
l)y  a  whirlwind  which  was  forming,'  on  the  eastern  horizon;  l)ut  on  noting  during 
many  consecutive  hdurs  their  |)ersistence  on  the  horizon,  and  that  they  were  increas- 
ing by  the  minute  instead  of  diminishing,  we  became  convinced  that  thev  were  due 
to  some  more  tenacious  and  important  cau.>^e  than  a  simple  and  passing  whirlwind.  .\t 
11  o'clock  a  light  cirrus  veil  began  extending  it.self  underneath  the  cirro-stratus, 
giving  ri.se  to  a  l)eautiful  .solar  halo,  whicli  remained  the  rest  of  the  day  and  wa.4 
always  visible  wln-n  the  mmierous  and  heavy  cumulus  clouds,  which  frequently  cov- 
ered almost  tlu' whoU' sky,  crossing,  as  we  havt'  .^aid  before,  at  right  angles  under- 
neath the  plumiform  cirro-stratus  clouds,  left  open  tliat  part  of  the  atmosphere 
wliere  it  was  formed.  The  bammeter  fri>m  7")9.92,  where  it  stood  at  9  in  the  morn- 
ing, fell  to  75t)..")S  at  ."5  ami  4  in  the  afternoon — that  is  to  ,«ay,  more  tiian  ii  nun. — 
which  indicatecl,  as  |)er  9  of  "  Precursory  storm  signals,"  that  an  atmos|>heric  dis- 
turbance was  near.  With  impatience  we  awaited  tlie  setting  of  the  sun,  ami  this 
was  truly  surprising  and  brought  us  out  of  the  perplexity  in  which  we  foun<l  our- 
selves. From  the  N'K.  to  the  8K.  tlie  clouds  in  the  vicinity  of  the  horizon  began  t<i 
lie  colored  with  a  dark  but  intense  red  color;  a.s  the  sun  sank  iielow  the  horizon  tlie 
highest  clouils  became  red  also  but  lighter  and  lirighter;  the  whole  re.<end)le<l  avast 
fire;  finally,  tlu'  cirro-stratus  appeared  in  the  shape  of  a  fan,  a.s  we  have  seldom .«een 
them,  ruddy  with  astill  lightercolor.  which  approached  an  orange  yellow,  and  form- 
ing toward  the  point  of  convergence,  where  they  were  intercepted  by  the  clouds  which 
occupiecl  the  eastern  horizon,  an  arch,  whose  vertex  could  i)e  perfectly  definecl;  said 
vertex  was  exactly  to  the  KSE. 

This  obliged  us  to  inmiediately  .M-nd  a  notice  to  the  newsjiapers  of  the  caiiital  so 
that  all  might  know  of  the  terrible  enemy  that  we  had  so  near.     *     *     * 

TYPHOON    or   OCTOBER    '2-'S,  l81>4. 

From  the  2d  to  3d  of  OctolK'r,  18!>4.  a  typhoon  of  oivat  .-severity 
crossed  throiioh  the  center  of  the  island  of  Luzon,  which,  after  hav- 
ino-  nioved  to  tlie  lieioht  of  "Jt>  north  latitude  in  a  direction  toward 
WNW.,  then  turned  to  the  north,  enterino-  the  continent  near  Hong- 
kong and  Macao,  for  which  coloni«\s  it  appears  that  this  typhoon  was 
the  most  severe  they  had  experienced  since  the  sadly  famous  one  of 
1874.  Now,  then,  h'om  this  observatory  we  had  the  opportiniity  to 
view  a  beautiful  convergence  f>f  cirro-stratus  toward  the  NW..  whicli 
lasted  for  some  time,  the  morning  of  the  4th  day  of  October,  reappear- 
ing at  a  in  the  afternoon  'I'he  vortex  of  the  cyclone  was  then  pre- 
i'i.sely  in  the  China  Sea  to  the  NW.  of  Manila 

TYPHOON    OF   JUNE    1,2,   l8i)tj. 

We  could  cite  muny  otlu'r  cases  of  convergencies  of  cirro-.<»tratus 
observed,  not  oidy  in  this  ob.servatory,  but  also  at  other  points  of  the 
archipelago,  especially   in   the  meteorological  station   of  Ai)arii,   in 

'See  the  trajectory  of  this  typhoon  in  Plate  XLVII,  paragraph  VI  of  this  chapter. 
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whose  records  we  have  frequently  seen  this  phenomenon  entered,  pre- 
riselv  toward  those  points  of  the  compass  where  it  is  certain  that  there 
was  then  a  cyclonic  center.  Thus,  for  example,  the  1st  of  June,  1896, 
a  cyclonic  vortex  was  to  the  ENE.  of  Aparri  and  NNE.  of  Surig-ao, 
which  recurved  in  the  Pacific  itself  between  parallels  2(>  and  30°  and 
meridians  125°  and  130°  E.  Greenwich,  and,  in  spite  of  the  influence 
of  this  typhoon  having  been  insignificant  in  the  archipelago,  we  find  a 
convergence  of  cirro-stratus  to  the  ENE.  noted  at  the  Aparri  station, 
and  to  the  NNE.  at  the  Surigao  station. 

THE    HURRICANE   WAVE. 

We  are  going  to  end  this  paragraph  by  indicating  another  precur- 
sory sign,  which  we  consider  of  capital  importance  for  mariners, 
because  it  precedes  the  typhoon  as  much  or  more  than  the  converg- 
ence of  cirrus  clouds,  and  because  it  is,  perhaps,  in  the  Philippines 
more  easily  observed,  and  it  presents  itself  with  more  regularit}^  than 
said  convergence.     We  refer  to  the  hurricane  wave. 

NATURE    AND    DIRECTION    OF   THE    HURRICANE    WAVE. 

In  the  notes  relative  to  the  hurricanes  of  the  Antilles  ^  Father  Vines 
describes  the  nature  and  direction  of  the  hurricane  wave  in  these 
words: 

The  great  depression  which  originates  in  the  interior  of  the  meteor,  especially 
toward  its  central  region,  causes  the  hin-ricane  to  act  by  aspiration  on  the  waters  and 
raises  and  suspends  them  in  quantity  proportional  to  the  excess  of  the  external  over 
the  internal  pressures  in  a  manner  analogous  to  what  takes  place  in  the  air  pump 
from  the  time  when  a  partial  vacuum  begins  to  be  produced  in  the  body  of  the  pump. 
The  impulse  of  the  revolving,  converging  winds  contributes  to  this  same  effect,  pro- 
ducing converging  currents  in  the  sea  which  tend  to  heap  up  the  waters  at  the  vortex 
of  the  cyclone. 

The  waters  accumulated  under  the  influence  of  these  two  causes  form  the  so-called 
hurricane  wave,  a  pyramidal  and  deformed  wave,  whose  crest  or  vortex  corresponds 
approximately  with  the  vortex  of  the  cyclone.  This  immense  wave  always  accom- 
panies the  meteor  in  its  movement  of  progression,  and  on  being  thrown  against  the 
coast,  it  makes  the  water  rise  to  an  extraordinary  and  sometimes  astonishing  height, 
causing  terrible  inundations  and  spreading  everywhere  terror  and  desolation. 

Here  ends  Father  Vines's  description. 

THE  WAVE  MOVEMENT  IN  THE  FOREPART  OF  A  CYCLONE  PROCEEDS 
APPROXIMATELY  FROM  THE  CENTER  AND  IS  PROPAGATED  TO  GREAT 
DISTANCES. 

Father  Algue,  in  page  123  of  Typhoons  or  Philippine  Cyclones, 
summarizes  into  these  two  or  three  conclusions  what  relates  to  the 
hurricane  wave  and  wave  movement,  taken  as  a  precursory  sign  of  a 
t^'phoon: 

As  to  the  hurricane  wave  movement,  numerous  facts  confirm — 

1.  That  in  the  part  before  the  vortex  the  wave  movement  proceeds  approximately 
from  the  center. 

2.  That  it  is  propagated  to  very  great  distances,  attaining  in  its  course  strength 
varying  in  proportion  to  the  distance. 

We  would  state  that  in  case  of  meeting  any  great  obstacle  resultant  directions  are 
observed,  which,  although  explicable  in  some  cases,  are  not  always  easy  to  foresee  or 
interpret. 

Concerning  the  hurricane  wave,  experience  teaches  us  that  it  is  the  cause  of  the 
greatest  destruction  on  the  coasts  and  on  the  high  seas. 

1  Page  192. 
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It  must  bo  stiitod  that  the  same  Father  Altriu'  had  a  littlo  l)of()re 
disrini^uished  the  liurricaiie  wave  from  the  hunieane  wave  movement 
with  these  words: 

In  onler  to  avt)id  confusion,  it  i.s  necessary  to  distinpnish  the  hurricane  wave, 
which  is  properly  what  we  have  define<l;  that  is  t<>  say,  an  immense  UKJuntain  of 
water  heaped  up  in  the  vortex  of  a  cyclone,  which  follows  the  same  V(irtex  in  its 
progressive  movement,  and  what  may  he  called  the  wave  movement  of  the  hurri- 
cane; that  is  to  say,  the  wave  movement  occasioned  hy  said  wave.  The  wave  can 
not  he  taken  as  a  precursory  sign.  The  wave  movement  of  the  hurricane  is  pro|>erIv 
an  indirect  |)recursory  sign,  of  which  we  shall  treat  more  particularly.  The  Spanish 
authors  s|K>ak  indiscriminately  of  b<jth,  designating  both  phenomena  by  the  generic 
name  of  hurricane  wave. 

In  contirmation  of  what  Father  Aljjiie  affirms,  proving  it  at  hnigth 
in  the  phie«'  cited,  .see  what  liad  been  written  a  little  before  by  Father 
Luis  Froe,  director  of  the  ()l).servatorv  of  Zikawei.  in  a  valual)le 
pamphlet  entitled  The  Yltis  Typhoon.  After  .said  father  had 
brought  forward  many  document.s  to  i)rove  that  in  the  semicircle  pre- 
ceding the  Yltis  typhoon  the  huriicane  wave  movement  came  from 
the  vortex  and  was  felt  at  great  distances,  he  ends  his  argument  with 
the  following  words: 

It  is  evident  that  the  point  in  question  is  not  a  local  accident,  l)ut  a  general  and 
con.^tant  fact  which  l>elongs  tn  the  very  con.etitutiou  of  a  cyclone.  Along  the  coast 
of  China,  from  Foochow  to  Shanghai,  in  the  Yellow  Sea  and  in  the  Sea  of  Jaj)an,  not 
less  than  to  the  s<iuth  of  Korea  and  oj>posite  the  islamls  of  Goto,  a  marked  wave  move- 
ment was  observed  from  the  center,  at  a  distance  of  at  least  500  miles,  in  all  the  semi- 
circle in  the  fore  j>art  of  the  trajectory.  Is  the  same  phenomenon  reproduced  in  the 
posterior  semicircle  and  at  the  (li.<tance  indicated?  Observations  are  lacking  to  i)rove 
it,  and  this  question  is  of  little  importance  compared  with  that  of  the  prediction  of 
typhoons.  *  *  *  Practically  there  is  no  doubt  that  one  of  the  Hrst  indications  of 
a  cyclone  is  given  by  the  extraordinary  wave  movement,  which  can  in  it  be  attributed 
to  the  wind,  which  by  its  pre.sence  not  only  indicates  the  existence  i>f  the  center  of 
perturbation,  but  also  its  movement.  The  attentive  observation  of  the  direction  of 
the  wave  movement  and  of  its  slightest  variations,  esjiecially  at  sea.sons  or  j)laces 
liable  to  typhoons,  can  never  l>e  sutTiciently  recommended  to  the  careful  mariner, 
and  si>ecial  mention  and  weight  should  be  given  to  this  ol)servation  in  the  ordinary 
obfiervations.  It  is  clear  that  any  agitation  on  the  .surface  of  the  (jcean  should  not  l>e 
regarded  as  a  sign  of  distant  i>erturbation,  but  if  such  agitation  is  noted  at  a  tiFiie 
when  other  previous  or  .subsequent  signals  also  give  an  indication  of  perturbation, 
the  .><igns  corroborate  each  other  and  will  give  a  more  detinitt  solution  <jf  the  two 
questions:  Where  is  the  danger?  and  What  is  its  extent? 

HAVOC   WHICH    THE    HUKKICANE    WAVE    USUALLY    OCCASIONS — TYPHOON 
OF   OCTOBER    12.   1S;>7. 

Concerning  the  havoc  which,  as  Father  Algue  .says,  the  hurricane 
wav(^  may  occasion,  ('specially  on  the  coast.  1  think  it  is  suthcient  to 
l>ii«'tly  record  wluit  occurred  in  Samar  and  Leyte  during  the  terril)le 
typhoon  of  ()rtol)er  1"2.  ls'.»7.  the  trajectory  of  which  may  be  seen  in 
Paragraph  \'I  of  this  chapter.  I'latc  XLIX.  The  same  Father  Algu«', 
in  a  memorial  which  he  published.  gi\  ing  a  full  account  of  events 
entitled  "The  typhoon  of  Samar  and  Leyte,"  described  at  length  the 
victims  of  and  the  ruin  cau.s»'d  by  the  hurricane  wave  whiih  accom- 
panied it,  and  we,  in  the  Meteorological  Review  of  the  Monthly  Bidletin 
of  this  observatory,  corresponding  to  said  month  and  year,  siuuma- 
rized  the  most  important  facts  in  these  terms:  "The  destruction  caused 
by  the  fury  of  trie  winds  in  the  settlements  in  the  southern  part  of 
Saniiir  and  the  central  and  northern  part  of  Leyt".  wliich  successively 
were  found  witiiiii  the  <lestructi\'e  zoiu'  of  this  typhoon  is  indescril)a- 
ble,  ])ut  the  ruin  wliii-h  the  hurrii-ane  wave  caused  on  the  eastern  and 


312  REPORT    OF    THE    PHILIPPINE    COMMISSION. 

westtM-n  coasts  of  South  Saniar,  and  on  those  of  Leyte  and  Saniar  which 
form  the  bay  of  St.  Peter  and  St.  Paul,  was  incomparably  jiieater. 
It  is  enough  to  say  that  in  Tanauan  the  water  rose  3  meters  above  the 
average  sea  level;  3.9  meters  in  Tacloban  (latitude  11°  14',  longitude 
E.  Greenwich  125^  6');  4.6  meters  in  the  cove  of  Panirugan  to  the 
north  of  Tacloban;  4.9  meters  in  Vasey  (latitude  11°  16',  longitude  K. 
Greenwich  125°  9');  5  meters  in  Punta  Calapines  (latitude  11  5', 
longitude  E.  Greenwich  125°  19');  3  meters  in  Guinan;  5  in  Tanglad 
(latitude  11"^  21',  longitude  E.  Greenwich  125-  40').  and  T.3  in  Hernani 
(6  kilometers  to  the  north  of  Tanglad),  remaining  at  this  height  in 
this  latter  place  for  the  space  of  some  three  hours.  With  this  it  is 
not  at  all  surprising  that  the  number  of  victims  in  Samar  and  Leyte 
of  the  hurricane  wave  alone  amounted  to  some  1,300  persons. 

The  three  Plates  LIII.  LIV,  and  LV  will  aid  in  forming  some  idea 
of  what  we  have  just  said  regarding  the  destruction  caused  ]\v  the 
hurricane  wave  which  accompanied  the  typhoon  of  October  12,  1897, 
In  Plate  LIII  we  see  the  place  where  formerly  part  of  the.  town  of 
Hernani  (eastei'n  coast  of  Samar)  stood  converted  into  a  sand}'  waste. 
There  only  remained  a  few  poles,  inclined  to  the  NW.  and  to  the 
WNW.  by  the  force  of  the  currents  of  the  wave  from  the  SE.  and 
ESE.  Plate  LIV  represents  the  plaza  of  Guinan,  a  town  situated  in 
the  southern  end  of  Samar.  In  it  are  seen  everyw^here  the  relics  of 
the  typhoon — the  church  unroofed,  the  bell  tower  half  destroyed,  the 
courts  and  the  schools,  which  were  at  the  right  of  the  church,  com- 
pletely ruined.  The  nipa  palm-leaf  house  at  the  side  was  posterior  to 
the  typhoon.  The  wave  cast  a  small  boat  more  than  loO  meters  from 
the  shore,  and  the  f urv  of  the  wind  lifted  up  and  threw  down  on  it  two 
carts,  as  the}'  appear  beside  the  two  seated  sailors. 

Finally,  in  Plate  LV,  the  destructive  effects  of  the  wave  on  the 
church  and  convent  of  Hernani  are  seen,  taken  from  the  side  toward 
the  sea.  Across  the  convent  may  be  seen  something  of  the  ward  of 
Santa  Bjirbara,  which  was  entirely  destroyed,  as  was  all  the  rest  of  the 
town.  The  poles  that  remained  standing  were  inclined  to  the  WNW. 
by  the  force  of  the  big  wave. 

VIII.— ATMOSPHERIC  CURRENTS  AROUND  A  TYPHOON. 

LAWS   OF   CYCLONIC    CIRCULATIOX. 

With  incredible  brevity  and  precision,  Father  Benito  Vines,  in  a 
valuable  work  which  he  presented  to  the  meteorological  congress  of 
Chicago  in  1893,  regarding  hurricanes  in  the  West  Indies,  described  the 
laws  of  cyclonic  circulation.  And  as  all  of  it  is  of  the  greatest  inter- 
est, and  almost  wholly  applicable  to  the  cyclones  of  the  Far  East,  we 
have  thought  it  appropriate  to  reproduce  it  here,  at  least  in  a  great 
measure,  as  father  Algue  also  reproduced  it  in  his  work.  Typhoons 
or  Philippine  Cyclones,  pages  21-27.  Father  Vines,  therefore,  says 
the  following: 

1.  ftetternl  ktir  of  cydoinc  rotation. — The  aerial  cmTent.«  in  a  cyclone  form  a  vast 
whirhviixl  about  a  central  space  of  relative  calm,  called  the  vortex  of  the  cyclone. 

Now,  then,  it  is  a  constant  fact  that  the  direction  of  the  rotation  is  always  the 
same  in  the  same  hemisphere.  In  our  hemisphere  the  cyclonic  rotation  is  always 
from  right  to  left  indirection  E.  N.  W.  S.,  or,  as  is  usually  said,  in  a  direction  con- 


^The  plates  are  taken  from  the  memorial,  "The  typhoon  of  Sdmar  and  Leyte." 
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tniry  to  tho  moveini'iit  of  the  hands  of  a  watch  j)laced  on  a  lioriz(jntal  plane,  and 
with  the  face  upward.  In  the  Southern  Hemisphere  the  cyclonic  rotation  in  in  the 
opposite  direction. 

2.  (ieii('r(tl  liur  of  ciichniic  currcnti^  III  diffWenl  itltilndes. — After  a  long  exj^ericncc  of 
alKjut  twenty-three  years  of  assiduou.'<  and  nio.'it  careful  observation  in  a  trreat  mnn- 
ber  of  cases  and  under  very  diverse  circumstance.'!  I  have  been  able  to  demon.«trate 
with  every  i)roof  that  in  the  cyclones  of  the  Antilles  the  cyclonic  rotation  and  circu- 
lation act  so  that  the  inferior  currents  are  ^reiierally  more  or  Ic^^s  converj^ent  toward 
the  vortex;  at  a  certain  heiit^ht  they  arc  almost  circular,  and  at  a  jrreater  heifrht  they 
begin  to  diverge,  it  being  very  noticeable  that  the  higher  the  current  is  the  greater  tlie 
divergence,  to  such  a  degree  that  the  highest  cirrus  clouds  in  many  cases  become 
wholly  divergent,  or  go  out  in  a  radial  direction. 

So  that  if  the  vortex  of  the  {-yclone  bears  to  the  S.  the  wind  blows  approximately 
from  the  KNE.,  the  lower  clouds  move  from  the  E.,  the  high  cumulus  clouds  from 
the  ESE.,  the  dense  cirro-stratus  clouds  from  the  SE.,'  the  cirro-cunmlus  from  the 
S8E.,  and  the  light  cirrus  from  the  S. 

This  gradation  of  currents,  which  in  a  more  or  le.'ss  perfect  degree  i)res('nts  itself  as 
a  general  and  constant  faci  in  the  cyclones  in  the  Antilles,  even  in  tlio.«e  which  are 
imperfectly  developed  and  may  be  considered  as  simple  cyclonic  perturbations  of 
little  inten.sity,  constitutes  what  I  have  called  the  law  of  cyclonic  currents  at  <lifferent 
altitudes;  a  law  which  is  truly  wonderful,  and  which  is  doulitless  Inised  on  the  nature 
of  the  cyclonic  movement  itself  and  on  the  constituent  mechanism  of  the  tempest, 
and  constitutes,  to  my  mind,  the  fundamental  law  of  cyclonic  circulation. 

But  before  proceeding  to  the  tliorough  investigation  and  discriminative  study  of 
each  one  of  the  cyclonic  currents  in  particular,  it  will  be  necessary  to  state  that  the 
degree  of  convergence  or  divergence  of  the  different  currents  which  form  the  con- 
stant gradation,  and  which  I  have  established  in  the  ])revious  law,  is  generally  varia- 
ble in  the  different  cyi-lones  and  at  different  sides,  and  in  the  different  jiositions  of 
the  same  storm;  that  is  to  say,  according  as  the  cyclone  is  of  large  or  small  diameter, 
of  greater  or  less  altitude,  of  great  or  little  intensity,  of  more  or  less  perfect  organ- 
ization; or  according  to  whether  the  anterior  or  ])osterior  part  of  the  storm  is  being 
considered,  or,  finally,  according  to  whether  the  vortex  of  the  cyclone  is  located 
within  the  Tropics,  or  has  been  notably  removed  from  them. 

It  should  be  noted  that  the  angle  which  the  different  cyclonic  currents  form  »>ith 
the  bearing  of  the  vortex,  according  to  whether  the  anterior  or  ix)Sterior  part  of  the 
storm  is  being  considered,  varies  according  to  a  general  law. 

Therefore,  let  us  see  in  the  first  i)lace  what  the  ol)servation  of  each  one  of  these 
two  general  ca.«es  tells  us,  provided  the  cyclone  is  located  within  the  Tropics,  or  in 
the  immediate  neighborhood  of  the  Tropics,  and  is  suitably  develoj)ed,  displaying 
considerable  energy  in  its  currents. 

A.  Anterior  part  of  the  storm. — In  the  anterior  part  of  the  storm,  and  in  general  for 
winds  from  the  north  or  those  comprised  between  the  E.,  N.,  and  W..  inclusive,  the 
cyclonic  currents  are  subject  to  the  following  particular  laws: 

{a)  Winds. — In  general  the  winds  are  convergent  toward  the  vortex.  So  that,  if 
we  suppose  that  the  observer  is  facing  the  wind,  the  direction  of  the  center  of  the 
storm,  or  the  position  of  the  vortex,  forms  with  the  direction  of  the  wintl  and  to  the 
right  of  tlu'  observer  an  angle  greater  than  a  right  angle,  or  greater  than  S  (piarter 
points.  The  value  of  this  angle  is  variable,  and  is  usually  comi)ri.«ed  Ijetween  H  an<l 
12  quarter  points — that  is  to  say,  in  some  cases  it  is  a  little  greater  than  8  (piarter 
points,  and  if  extreme  cases  are  excepted  the  greatest  convergence  iloes  not  usually 
exceed  12  ijuarters. 

Consequently,  in  general  a  first  approximation  not  to  be  despised  in  the  determi- 
nation of  the  position  of  the  vortex  will  be  obtained  by  supposing  that  the  cyclonic 
winds  have  a  convergence  of  2  (juarter  points,  or,  what  is  the  ,<ame  thing,  supposing 
that  the  bearing  of  the  vortex  forms  an  angle  of  10  quarter  points  with  the  observed 
direction  of  the  wind,  .«o  that  if,  for  example,  the  direction  of  the  wind  is  from  the 
NE.  it  may  l)e  .«aid  that  the  vortex  bears  aiiproximately  to  the  SSE. 

'  Regarding  these  cirro-stratus  clouds  of  Father  Vines  it  is  well  to  bear  in  mind  the 
following  remarks  whii'h  Father  Alguf''  makes  on  page  ln8  of  the  wtirk  Typhoons 
or  l*hilipi)ine  Cyclones;  "We  notice  that  the  cirro-stratus  or  den.«e  cirrus  veil 
which  Father  Vines  considersas  intermediate  clouds  (page  25)  are  not  the<-irro-.stratus 
clouds  of  the  international  nomenclature,  but  the  cirro-stratus  clouds  of  .Poey; 
although  Father  Vines  differs  from  Focy  in  su|)i)osing  that  his  cirro-stratus  clouds 
are  at  a  le.'^s  height  than  the  cirro-(  imiuhis,  which  are  evidently  iiiterme<liate  clouds. 
Are  such  cirro-.stratus  clouds  of  Father  Vines  equivalent  to  the  high-stratus  clouds  of 
the  international  nomenclature?" 
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{b)  Loir  clouds. — The  low  clouds  move  in  directions  approximately  perpendicular 
to  the  position  of  the  vortex.  This  intermediate  current  presents  much  more  regu- 
larity than  the  inferior  current,  and  the  angle  which  it  forms  with  the  bearing  of  the 
vortex  is  much  more  constant  and  scarcely  presents  sensible  variations  when  once 
the  cyclonic  currents  are  well  established.  So  that  to  this  current,  before  the  cyclone, 
may  be  applied  the  laws  of  storms  without  any  appreciable  error  in  the  generality  of 
cases.  The  intermediate  current  which  we  are  now  considering  includes  the  low 
cumulus  clouds  of  a  dark  or  lead  color,  the  strato-cumulus,  and  the  gyres  of  stratus 
and  nimbus,  which,  within  the  tempest,  move  with  great  velocity.  It  is  to  be  noted 
that  the  less  dense  and  rather  more  elevated  fracto-cumulus  clouds  which  appear  in 
the  beginning  are  usually  somewhat  divergent. 

(c)  High  cumidm,  cirro-drahis,  cirro-cumidus  clouds. — The  high  cumulus,  dense 
cirro-stratus,  and  light  cirro-cumulus  clouds  diverge,  forming  with  the  bearing  of  the 
storm  center  acute  angles,  which  are  so  much  the  less  as  the  current  is  more  elevated; 
that  is,  the  current  of  the  cirro-cumulus  forms  the  least  angle  and  the  high  cumulus 
the  greatest,  that  of  the  cirro-stratus  or  dense  cirrus  veil  being  included  between  the 
two. 

It  is  to  be  stated  that  the  angles  these  currents  make  with  each  other  and  with  the 
bearing  of  the  vortex  are  far  from  being  constant,  the  greater  or  lesser  separation  of 
said  currents  and  the  regularity  Mith  which  they  are  disposed  depending  apparently 
on  the  degree  of  organization  of  the  storm,  and  on  the  greater  or  lesser  height  and 
activity  of  the  currents;  so  that  in  a  well-developed  cyclone  of  great  intensity  a 
remarkable  regularity  in  said  currents  is  ordinarily  observed,  not  only  as  to  the  order 
in  which  they  are  always  arranged,  but  also  as  to  the  magnitude  of  the  angles  which 
separate  one  from  the  other;  and  that  in  this  case  the  high  cumulus  clouds  usually 
make  with  the  bearing  of  the  vortex  an  angle  approximating  six  quarter  points,  the 
cirro-stratus  four,  and  the  cirro-cumulus  two.^ 

{d)  Cirrus  c/oitds. — Finally  the  light  cirri,  which  are  the  highest  currents  subject 
to  our  observation,  usually  go  out  in  a  wholly  divergent  or  radial  direction,  forming 
with  the  bearing  of  the  A'ortex  either  no  angle  or  a  practically  inappreciable  one. 

This  current  is  among  the  most  regular  and  in  general  forms  a  right  angle  Avith  that 
of  the  low  clouds. 

Briefly  reviewing  what  has  been  said,  we  find  that  the  cyclonic  currents  which  pre- 
sent the  most  regularity  and  those  which  best  indicate  the  position  of  the  storm 
center  are  that  of  the  cirrus  and  that  of  the  low  clouds.  The  cirrus  current  is  the 
preferable  one  to  use  from  the  time  of  the  first  indications  of  the  proximity  of  a 
cyclone  and  when  the  vortex  is  still  very  distant.  In  the  interior  of  the  tempest 
the  current  of  the  low  clouds  is  the  one  which  should  principally  guide  the  observer. 
Lacking  cirrus  clouds,  the  currents  of  the  cirro-cumulus  or  cirro-stratus  clouds  should 
be  utilized ;  and  lacking  low  clouds,  those  of  the  wind  and  high  cumulus,  always 
taking  into  account  that  their  indications  are  not  so  sure,  nor  can  they  in  general  give 
such  a  good  approximation.  In  a  well-developed  cyclone  of  great  strength  we  gen- 
erally find  the  following  gradation  and  arrangement  in  the  currents,  and  in  a  suffi- 
ciently approximate  manner:  If  the  vortex  of  the  cyclone  is  to  the  SSE.,  the  cirri 
move  from  the  SSE.,  the  cirro-cumuli  from  the  SE.,  the  dense  cirrose  veil  from 
the  ESE.,  the  high  cumuli  from  the  E.,  the  low  clouds  from  the  ENE.,  and  the  wind 
from  the  NE. 

(B)  Posterior  part  of  the  storm. — In  the  posterior  part  of  the  storm  and  in  general 
for  wunds  from  the  S.,  or  those  between  the  ESE.,  S.,  and  WSW.,  it  is  observed  that 
in  general  all  the  currents  form  with  the  bearing  of  the  vortex  angles  greater  than  in 
the  previous  case,  preserving,  however,  the  same  gradation  between  themselves.  So 
that  in  the  posterior  part  of  the  storm  the  inferior  currents  are  generally  more  con- 
vergent and  the  superior  less  divergent  than  in  the  anterior  part. 

So  it  is  that  if  the  vortex,  for  example,  bears  to  the  NW.,  the  wind  is  from  the 
SSE.  or  S.,  the  low  clouds  move  from  the  S.  or  SSW.,  the  high  cumuli  from  the  SW., 
the  cirro-status  from  WSW.,  the  cirro-cumulus  from  the  W\,  and  the  cirrus  from  the 
WNW.,  approximately. 

We,  as  a  practical  result  of  the  observations  made  in  this  observa- 
tory, present  the  following  table,  in  which  we  have  included  the 
tj^phoons  that,  in  the  period  from  1880  to  1897,  have  influenced  Manila 
with  a  barometric  minimum  of  less  than  753  mm.,  indicating  in  the 
respective  columns  the  position  of  the  storm  center  with  respect  to 

'  According  to  the  international  nomenclature  the  cirro-stratus  are  included 
among  the  highest  clouds,  and  therefore  the  law  which  Father  Vifies  gives  later  on 
for  the  cirrus  clouds  should  be  applied  to  them. 
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IMiuiilu  in  the  hour  of  tho  minimum,  tho  direction  of  the  wind  und  low 
clouds  ol)sei"v»'d  in  the  observatory  ;it  that  hour,  Jind  tlie  an^^h'  formed 
by  said  directions,  and  the  position  of  the  vortex.' 

Table  CIX. — Annli'  J'onned  by  Ihe  direction  of  the  winds  and  low  clouds  with  tin  bearing 
of  the  cortex  id  the  time  of  the  barometric  minima  of  the  most  important  cyclones  observed 
from  Manila  from  1880  to  1897. 


Dttte. 


Hour. 


»o«^-    Bearing  of 
metric    the  vortex 

mum.  ,      t'l^^'' 

'  minimum. 


Wind  at 
the  time 

of  the 
minimum. 


Angle 

formed 

by  the 

direction 

of  the 

Willi! 

and  the 

position 

of  the 

vortex. 


Low 

clouds  at 

the  time 

of  the 

minimum. 


Angle 
formed 

by  the 
direction 

of  the 
low 

clouds 
and  the 
Ix'aring 

of  the 

vortex. 


1880 

1881 

1881 

1881 

1881 

1881 

1881 

1881 

1881 

1882 

1882 

1882 

1883 

1883 

1883 

1884 

18W 

1884 

1884 

1885 

1885 

1887 

1887 

1887 

1887 

1888 

1888 

1889 

1889 

1890 

1890 

1H91» 

189(1 

1891 

1891 

1892 

1892 

1892 

1893 

1893 

1893 . . . 

1893 

1894 

1894 

1H94 

1M95 

18% 

IMJfi 

Ih9»i 

1X9H 

1890 

lS9(i 

189*; 

1897 

1897 


Mean. 


Sept.  21 
May  24 
June  28 
.luly  13 
Aug.  19 
Sept.  li 
Oct.  12 
Oct.  20 
Dec.  12 
Sept.  9 
Oct.  20 
Nov.  5 
.lulv  10 
Oct.  28 
Nov.  17 
.July  10 
Julv  27 
Aug.  20 
Nov.  18 
Aug.  23 
Nov.  7 
Sept.  10 
Sept.  19 
Sept.  24 
Sept.  30 
Julv  14 
Sept.  27 
Julv  16 
Oct'.  29 
Sept.  5 
Sept.  30 
Oct.  1 
Nov.  11 
Nov.  13 
Nov.  16 
Oct.  9 
t)ct.  28 
Nov.  21 
May  15 
Sept.  1 
Sept.  26 
Sept.  30 
Sept.  17 
Sept.  28 
Oct.  3 
Sept.  3 
.May  17 
.hiiic  6 
Julv  22 
Julv  28 
Aug.  S 
Oct.  4 
Oct.  9 
Aug.  S 
Oct.    13 


3  p.  I 
1.30  p.  1 
«      p.  I 


4  p. 
11.50  a. 
10.20  a. 
P- 


12 


4  p.  I 

10  a.i 

3  p.  I 
4.30  p.  I 

4  a.  I 
3  p.l 
3 
3 
3 


p.  m. 
p.  ni. 


3  u. 
■-      P- 

4  p. 
L.iOa. 

12.5-J  p. 

5.10  p. 
8.20  a. 
4.45  a. 
2.03  p. 
2.12  p. 
3  a. 
3  p. 
3.45  p. 

4.11  p. 
3  a. 
1.36  a. 
2.05  a. 
2. .55  p. 
2.25  p. 
3  p. 
3.40  a. 
2.20  a. 
4. .50  a. 
6.35  a. 
3.40  p. 
4. -20  p. 


49.97 

49.28 

49.49 

51.27 

49.45  I 

52.91  I 

52.38  I 

49.20  ! 

51.55  I 

52.70  ! 

27.75 

35.00  , 

50.64 

48.54 

52.88 

50.22 

49.69 

50.07 

47.75 

52.50 

48.68 

49.22 

48.01 

48.39 

52.73 

47.60 

51. 15 

52.10 

51.03 

52.37 

47.09 

52. 00 

43.  .50 

50.80 

48.50 

49.80 

53.09 

49.10 

46.17 

53.00 

50.22 

46.44 

42.34 

45.60 

48.02 

52. 15 

.51. 10 

.51. 65 

51.90 

50.59 

50.23 

50.  as 

51. 10 
.52. 55 
51.86 


N.JNE. 

SVV. 

NE.  i  E. 

N.E. 

ENE. 

N.JNE. 

NE. 

N. 

S. 

NE.iN. 

N. 

S. 

NNE. 

SW. 

SSW. 

NNE. 

N. 

N. 

N. 

NE.  i  N. 

ENE. 

NNE. 

N. 

N. 

NW. 

N.  {  NE. 

N. 

NW. 

SSW. 

N. 

N. 

NE. 

N. 

SSE. 

S. 

NE. 
NE. 
ENE. 
SE'E. 
NNE. 
NNE. 
NJNE. 

N. 
E}NE. 
NNE. 
NNE. 
NiNW. 

SW. 

NEJN. 

NEJN. 

N. 

NNE. 

NNE. 
S{SW. 


SW. 
E.JSE. 
W. }  NW. 
WSW. 
WSW. 
WSW. 

SW. 

wsw. 

N. 

WSW. 

wsw. 

NNE. 

SW. 

ESE. 

E. 

SW. 

SW. 

SW. 

WSW. 

W.  i  SW. 

WNW. 

SW. 
SSW. 
WSW. 
SSW. 

SW. 

wsw. 

SSE. 
NNK. 

SW. 
SSW. 

SW. 

SW. 
NNW. 

N. 
WSW. 

SW. 
NWJN. 

N. 
.SSW.  a 

SW. 

SW. 
SSW. 
NWJN. 
WSW. 

SW. 

.SW. 
E. 

SW. 
WSW. 
SW{W. 
WJSW. 

wsw. 

S.SW. 
NNE. 


146 
124 
135 
158 
180 
124 
180 
113 
180 
140 
113 
1.58 
1.58 
113 
113 
158 
135 
135 
113 
135 
135 
158 
158 
113 
113 
146 
113 
l.V< 
IW 
1*5 
158 
180 
135 
180 
180 
158 
180 
101 
124 
180 
1.58 
140 
158 
113 
135 
1.58 
124 
135 
169 
146 
124 
101 
135 
180 
169 


SE. 


w. 

135 

N. 

tw 

W. 

101 

WSW. 

1.58 

WSW. 

113 

E. 

90 

WSW. 

146 

WSW. 

wsw. 

WNW. 

90 

WNW. 
E. 

113 

WSW. 

135 

WSW. 

113 

NW. 

79 

NNW. 

90 

NNW. 

W. 

90 

SW. 

90 

WSW. 

124 

wsw. 

113 

SW. 

90 

ESE. 

90 

W. 

90 

"ne.  "" 

iis 

NE. 

135 

NW. 

90 

WSW. 

1.58 

WSW. 

135 

WSW. 

1.35 

w. 

101 

SW. 

r.ib 

w. 
wsw. 

SE. 


w. 

WiNW. 
SWIW. 
E}SE. 


113 
101 
90 


90 
101 
140 

90 


a  In  this  particular  case  we  have  taken  the  predominant  wind  in  the  course  of  an  hour  from  the 
sheet  of  the  anemograph. 


*  Wi'  have  (tiiiittetl  tlio.'ie  au»os  in  which  two  centers  of  (lepre.xsion  have  induencecl 
Manihi  at  the  .same  time  or  other  complications  have  been  observed  in  the  atmos- 
phere difficult  to  explain. 
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GREATER  OR  LESS  DEGREE  OF  CONVERGENCE  FOR  DIFFERENT  WINDS. 
DEVIATION  WHICH  THESE  MAY  SUFFER  IN  CONSEQUENCE  OF  THE 
TOPOGRAPHICAL   CONDITIONS   OF   EACH    LOCALITY. 

If  we  regard  the  average  which  this  table  gives  us  for  the  angle  that 
the  winds  and  the  low  clouds  form  with  the  bearing  of  the  storm  cen- 
ter, we  shall  see  that  it  agrees  pretty  well  with  the  law  indicated  by 
Father  Vines  for  these  currents  in  the  posterior  part  of  the  cyclone. 
But  if  we  note  with  care  each  particular  case,  we  shall  without  doubt 
find  veiy  diti'erent  angles,  very  slight  convergence  being  sometimes 
noted  even  with  winds  of  the  posterior  part,  and  at  other  times,  on  the 
contrarv,  a  maxiuumi  convergence.  Therefore,  this  being  so,  it  occurs 
to  us  to  ask  whether  this  same  thiug  will  happen  in  the  whole  archi- 
pelago, and  what  may  be  the  cause  of  this  diversit3\  This,  we  think, 
we  can  answer  by  saying  that  probably  in  each  localit}"  it  will  be  noted 
after  careful  study  that  some  winds  are  usually  more  or  less  conver- 
gent than  others,  the  degree  of  convergence  depending  on  the  differ- 
ent topographical  conditions.  Hence  it  may  very  well  be  that  the 
winds  which  are  generally  most  convergent  in  Manila  may  be  the  least 
convergent  in  other  points  of  the  islands,  and  vice  versa,  which  we 
could  easily  prove  by  studj'ing  the  winds  observed  in  other  stations  of 
Luzon  at  the  time  of  the  barometric  minimas.  But  it  would  make 
this  too  long,  and  so  we  content  ourselves  by  offering  this  suggestion, 
which  is  of  the  greatest  importance,  in  order  that  we  may  not  expect 
the  same  convergence  of  winds  everywhere;  for  we  see  that  this  may 
be  modified  by  the  topographical  conditions  of  each  locality,  and  in 
order  that  we  may  understand  that  Father  Vines's  laws  of  c}' clonic  cir- 
culation are  more  fully  carried  out  on  the  high  seas  than  on  land, 
because  there  the  winds  can  blow  without  meeting  obstacles  of  any 
kind. 


MOST   CONVERGENT   WINDS   IN   MANILA. 

Now.  then,  which  are  the  most  and  which  the  least  convergent  winds 
in  Manila?  For  this,  and  only  considering  the  cases  included  in  Table 
CIX,  we  have  taken  separatelv  the  winds  comprised  between  NNW. 
and  NE.,  the  NW.  i  N.  and  W.  i  NW.,  the  W.  and  SSW.,  and  the  E. 
and  SE.,  finding  the  mean  of  the  angle  corresponding  to  each  one  of 
these  four  groups.     The  result  ol)tained  is  the  following: 


Winds. 

No.  of 
cases. 

Mean  of 
the  angle 
formed  by 
the  direc- 
lion  of  the 
wind  and 
the  bear- 
ing of  the 
vortex. 

NE.  toNNW ..   ..   .   

7 

4 

39 

4 

o 

167 

NW.  i  N.  to  W.  i  NW 

lis 

W.  to  SSW 

14=) 

E.  toSE 

121 

The  greatest  convergence  at  the  time  of  the  barometric  minimum 
coi'responds  to  the  winds  from  the  north  quarter  and  the  least  to  the 
winds  from  the  east  quarter.     Please  bear  in  mind  that  we  say  in  the 
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hour  of  tho  l>aroniotiic  iniiiiinum;  for,  g(Mi<'r;illy  speaking,  a  long 
rxix'rionoo  ti^at'hos  us  that  tho  most  convergent  winds  are  those  of  the 
third  (|uartor,  and  therefore  in  this  sense  said  pi()i)osition  would  be 
entirely  false.  But.  limiting  ourselves  to  the  time  of  tiie  mininuun. 
it  is  very  true,  and  we  see  it  verified  liy  iniumicrahh'  facts,  for  we 
have  seen  that  when  a  typlnjon  passes  towaid  the  S.  and  near  Manila 
the  winds  blow  from  the  N.  and  NNW.  for  the  spa<'e  of  one  or  two 
days  in  such  a  fixed  manner  that  they  oidy  incline  toward  the  E.  when 
tiie  vortex  is  passing,  or  has  already  passed,  the  meridian  of  the  eaj)i- 
tal.  as  if  an  o})stacle,  which  may  l>e  tht*  great  mountain  ranges  of  east- 
ern Luzon,  prevented  the  free  circulation  of  the  winds  from  the  NE. 
and  ENH  And  in  these  ca.ses  it  is  seen  that  the  weather  vane  having 
remained  fixed  in  the  N.  or  NNF^.  during  so  nmch  time,  still  it  veers 
toward  the  E.  and  ESP],  and  SE.  afterwards  in  the  course  of  very  few 
hours,  in  thest>  cases  the  convergi'iice  of  these  winds  being  generally 
very  slight,  notwithstanding  that  they  belong  to  the  posterior  ]>artof 
the  cyclone.  Therefore  it  app^'ars  that  tiie  vallevs  of  the  island  deflect 
in  Manila  the  cyclonic  winds  to  the  N.  and  NN\V.  before  the  typhoon 
pa.sses  toward  the  south,  and  to  the  E.  and  ESE.  immediately  after  it 
has  pa.ssed  our  meridian. 

The  convergence  of  the  winds  of  the  third  quadrant,  provided  a 
cyclonic  storm  center  is  passing  toward  the  NE.  or  N.  of  Manila,  is 
geiuMtilly  very  extraordinary,  to  the  point  of  such  winds  l)eing  fre- 
(juently  wholly  convergent,  according  to  Table  CIX.  See  what  Father 
Algiu'  writes  a})out  this  in  Chapter  VII  of  the  first  part  of  the  work 
Typhoons  or  Philippine  Cyclor.es: 

("arefully  examining  tho  winds  in  Manila  wfien  a  storm  center  is  founa  in  the  first 
quarter,  it  i.>j  ob,*erved  that  these  winds  are  the  more  convergent  the  greater  the  dis- 
tance is  from  the  cyclonic  vortex,  especially  daring  the  months  r»f  the  third  group 
and  the  two  la.«t  of  the  second;  so  that  the  southwest  winds  hlow  much  sooner  than 
they  should  according  to  the  laws  of  the  8,  10,  12,  and  even  14  quarter  ixjints.  The 
inclination  of  the  trajectory  to  the  N.  ha^  a  marked  influence  on  the  advancement  of 
these  winds. 

PRECISE    USE   OF   THK    DIFFERENT   ATMOSPHERIC   CURRENTS   AS   PRECUR- 
SORY   SIGNALS   OF  A   TYPHOON. 

From  what  we  have  said  thus  far  we  deduct  that  in  order  to  be  able 
to  make  ac»urate  use  of  the  difierent  atmospheric  currents  as  precur- 
sory signals  of  a  typhoon  we  need,  besides  a  perfect  knowledge  of  the 
genei*al  circulation  of  the  atmosphere  in  normal  weather  and  of 
cyclonic  circulation,  also  some  knowledge,  derived  from  experience, 
of  the  greati-r  or  lesser  deviation  which  the  winds  and  even  the  lowest 
clouds  sometimes  experience,  according  to  the  topographical  condi- 
tions of  each  locality,  unless  the  ol)server  is  on  the  high  seas,  for  in 
that  case  it  is  evident  that  this  last  condition  is  not  reipiired. 

The  general  circulation  of  the  atmosphere  in  Manila  has  already 
lieen  seen  by  our  readers  in  Paragraph  II  of  the  preceding  chapter. 
Therefore  whenever  the  atmospheric  currents  are  observed  to  be 
abnormal,  and  if.  besides.  <omparing  the  direction  of  the  winds  with 
those  of  the  low.  high,  and  intermediate  clouds,  it  is  noted  that  they 
bear  to  each  other  flie  relation  that  the  laws  of  cyclonic  circulation, 
which  we  have  just  exjilaiiiecl.  demand,  taking  into  account,  especially 
for  the  winds,  the  local  deviations  which  we  have  mentioned,  one  may 
be  certain  of  the  existence  of  a  cyclone,  and  even  approximately  locate 
its  bearing  with  respect  to  the  observer. 
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The  certainty  of  this  result  will  be  so  iiiueh  the  greater  as  the  num- 
ber of  the  observations  which  have  been  taken  of  the  different  classes 
of  clouds  is  greater. 

PRACTICAL    EXAMPLES. 

We  shall  close  this  paragraph  with  a  few  practical  and  instructive 
examples.  We  take  two  of  them  from  the  Meteorological  Review  of 
the  month  of  November,  1891,  also  cited  by  Father  Algue  at  the  end 
of  Chapter  II  of  the  second  part  of  the  work  Typhoons  or  Philip- 
pine C\'clones. 

TYPHOON  OF  NOVEMBER  12-11,  1891. 

From  the  12th  to  the  17th  of  November,  1891,  two  typhoons  crossed 
the  archipelago  south  of  Luzon,  which  were  the  most  disastrous  of  1891 
on  account  of  both  having  traversed  the  rich  provinces  of  the  S.  and 
SE.  of  the  island.  The  first  followed  a  trajectory  from  E.  to  W., 
directing  itself  toward  Cochin  China  with  great  velocity.  The 
second  took  the  direction  from  ESE.  to  WNW.,  crossed  the  provinces 
S.  of  Manila,  and  ended  in  the  Gulf  of  Tonquin.  The  first  crossed 
the  meridian  of  Manila  the  13th,  in  the  afternoon;  the  second  the  16th, 
in  the  morning. 

Now,  let  us  study  the  movements  of  the  cyclonic  currents  observed 
in  Manila.  The  vortex  of  the  first  typhoon  crossed  70  nautical  miles 
from  the  capital,  the  second  50  miles.  On  the  10th  daj^  convergent 
cirrus  clouds,  veering  toward  the  SE. ,  began  to  be  noticed,  visible  for 
a  period  of  five  hours.  Convergence  toward  the  S.  was  also  noted. 
The  southeastward  veering  continued  on  the  11th,  when  a  tendency 
to  fall  was  already  observed  in  the  barometer.  It  must  be  noted  that 
on  the  10th  and  11th  the  vortex  remained  toward  the  ESE.  of  Manila, 
and  at  a  distance  of  more  than  600  miles  at  midday  on  the  11th,  a 
mean  velocity  of  13  miles  an  hour  being  estimated  for  the  meteor.  At 
such  a  great  distance  it  may  well  be  that  the  rotation  of  the  earth  has  an 
eti'ect  on  the  deviation  of  the  cirrus  clouds,  because  it  was  observed 
that  during  the  11th  day  the  cirri  came  from  the  SSE.  The  12th,  the 
meteor  being  already  nearer,  they  came  from  the  SE.  The  13th  they 
were  invisible,  but  the  observer  was  aware  that  the  typhoon  was 
approaching  from  the  second  quarter.  Well,  then,  the  11th,  in  the 
afternoon,  tlie  winds  came  from  points  comprised  between  N.  and  NE., 
the  low  clouds  from  ENE.,  and  the  cirrus  from  the  SSE.  On  the 
afternoon  of  the  12th  the  cirri  came  constantly  from  the  SE.  and  the 
cumulo-stratus  clouds  from  the  NE.  At  nightfall  on  the  12th  the  vor- 
tex nuist  have  been  to  the  SE.  i  E.  of  Manila;  the  de\iation  of  the 
cirrus  clouds  was  almost  none.  At  7  a.  m.  on  the  13th  more  clouds 
began  to  be  noticed  b(dow  the  common  mass  of  nimbus,  the  course  of 
which  was  rapid  and  the  direction  from  NNE.  Let  us  note  the  posi- 
tion of  tiie  currents  at  the  time  these  broken-ofi"  clouds  came  from 
the  NNE.  The  nimbus  clouds,  which  were  highest,  moved  from  the 
NE.,  and  the  winds  skimming  the  ground  from  the  N,  and  even 
from  the  NNW.^ — a  magnificent  confirmation  of  the  laws  of  cyclonic 
circulation.  The  winds  and  clouds  were  veering  to  the  E.  as  the 
meteor  advanced  toward  the  S.  of  Manila,  so  that  by  the  night  of 
the   13th    the   winds   already  came   from   the   N.,    NNE.,  and  even 
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NE. ;  the  low  riouds  fioiii  the  EXE.  By  the  inoniini;  of  th«'  14th  the 
clouds  were  aliviidy  runiiiiit(  from  the  ESE.  and  the  winds  reiiiained 
stationary  from  the  E.  until  noon. 

TVPIIOOX    OF   TlIK    l."»TII    TO    ITtII    OF    NOVEMBF>R,    181U. 

The  irivfjfularity  in  the  directions  of  the  currents  on  tiie  afternoon 
of  the  14th  was  not  loni;-  in  atti'actin*,''  attention.  The  low  clouds  and 
winds  near  the  i,^round,  instead  of  aj)i)roachin<i'  the  S..  turned  hack  aiul 
rather  moved  from  the  ESE.  and  from  the  E.  at  tlie  time  that  the  cirro- 
stratus  clouds  were  also  passinij  to  the  ESE.,  instead  of  indicatinjjf  the 
position  of  the  past  storm,  and  at  nit^htfall  thev  made  a  well-derined 
converj^enee  toward  the  S.  The  reason  foi-  tiiese  abnormalities  was 
found  in  a  new  typhoon  which,  on  the  nit;ht  of  the  14th,  was  more 
than  500  miles  from  the  capital,  so  that  the  directions  observed  in  the 
currents  were  the  resultants  correspoiidin»i'  to  the  two  cyclonic  \()r- 
texes.  On  the  l.Mh  thecuirents  became  somewhat  more  normal.  The 
upper  clouds,  while  they  could  be  seen,  moved  from  the  SE..  in  which 
course  there  was  a  cirrus  arl)orization,  as  well  a>  some  converji'ent  cir- 
rus clouds.  The  cumulo-stratus  and  cunudo-nind)us  throuji;hout  the 
day  came  from  the  ENE.  On  the  arrival  of  the  l()th  day  the  cloudy 
and  rainy  state  of  the  sky  only  permitted  the  movement  of  the  clouds 
to  V)e  observed  at  7  a.  m..  at  which  time  some,  tlu-  lowest,  came  from 
the  N.,  and  others,  with  threat  velocity,  from  the  NE. ;  a  little  later 
th«\v  moved  from  the  NE.  and  E.,and  the  i^eneral  inassof  nimbus  fol- 
lowed this  last  direition,  the  only  one  observed,  when  there  did  not 
ai)i)«>ar  at  diti'erent  hei<ihts  loose  clouds  movintj  with  crivat  I'apidity. 
When  the.se  appeared  their  counses  were  intermediate  between  those 
of  the  winds  and  tho.se  of  the  nimbus. 

TYPHOOX8    OF   OCTOBER    2<»,    1882,    SEPTEMBER   80,  18V>3,    AND    OCTOBER 

12-18,  1897. 

In  Plate  LVI  the  convereeiu-e  of  the  winds  about  the  cyclonic  vortex 
in  three  very  severe  typhoons,  of  sad  rememl)rances  for  the  arcliipel- 
a»ro,  may  be  seen  iri'aphically.  The  first  is  the  celel)rated  typhoon 
which  burst  over  Alanila  the  20th  of  October,  1SS2.  The  two  diagrams 
refervinc''  to  this  cyclone  are  taken  from  the  notes  which  Eather  Faura 
wrote  about  it  in  .the  midst  of  that  catastrophe.  The  other  two  are 
the  jiiost  severe  and  terrible  which  have  crossed  these  islands  of  late 
years;  one  burst  on  the  northern  rej^iou  of  Luzon  the  80th  of  Sej)tem- 
ber,  18H8;  and  the  other  on  the  Vi.savas  Islands  the  12th  and  18th  of 
October,  1KU7. 

IX.— PIIOTOGRAMETKY  OV  CLOrD!^  AND  TUK  PREDICTION  OF 

TYPHOONS. 

IMPORTANCE  OF  TlIK    SYSTEMATIC    PHOTOGRAMETRY    OF    CLOUDS    IN   PRE- 
DICTING   TYPHOONS. 

In  the  ]ir(>vious  chapter  our  readers  have  already  seen  the  r.. suits 
olitained  in  this  observatory,  with  the  ol»s(U-vations  of  the  heii^ht,  direc- 
tion, and  velocity  of  the  clouds,  made  durin«^  fourteen  consecutive  months 
by  means  of  photoorametric  apparatus.  The.se  results  are  of  so  nuich 
more  value  and  worth  in  proportion,  as,  by  attentively  examining  the 
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lit'i<:lit  and  diriMtion  obstMvcd  in  the  proximity  of  u  cyclono  and  com- 
pai'inif  them  with  the  height  and  direction  taken  in  normal  weather, 
truly  remarkable  dili'erenees  have  been  found,  whieh  have  opened  new 
avenues  and  increased  the  number  of  means  whieh  we  have  had  at  our 
disposal  up  to  the  present  time  for  the  prediction  of  typhoons  in  the 
Philippines. 

This  result,  which  is  very  practical  and  of  ver}^  great  utility,  was 
not  unexpected  by  us;  but  r.ither,  we  may  assert,  that  the  hope  of 
obtaining  it  was  what  principally  moved  Father  Frederico  Faura,  who 
was  thtMi  director  of  this  observatory,  to  accept  the  invitation  which 
was  oxteuded  to  him  by  the  international  meteorological  committee, 
under  date  of  May  6,  1895.  to  cooperate  in  the  task  of  combined 
ol>servations  of  the  clouds  for  a  period  of  one  year,  and  to  order  at 
once,  for  this  purpose,  the  construction  of  the  photogrameters  which 
the  observatory  now  has.  And  so,  when  said  Father  Faura  answered 
the  conmumication  of  Mr.  Robert  H.  Scott,  secretary'  of  the  interna- 
tional meteorological  committee,  he  said  that,  in  view  of  the  supreme 
importance  of  the  subject,  he  offered  to  take  part  in  the  international 
work  of  the  observation  of  the  clouds,  and  was  disposed  to  order  the 
construction  of  photographic  apparatus  for  the  observation  and  meas- 
urement of  their  heights  and  movements;  which  he  did  with  all  the 
more  reason  because,  according  to  his  judgment,  said  observations 
would  pave  the  way  to  a  deeper  knowledge  of  the  atmospheric  changes 
peculiar  to  tropical  regions. 

PRACTICAL    EXAMPLES   WHICH     PROVE    THE    RESULTS   OBTAINED   IN    THIS 

SUBJECT. 

There  are  various  practical  examples  given  by  Father  Algue  in 
Chapter  III  of  the  second  part  of  the  work,  Typhoons  or  Philippine 
C3'clones,  and  in  part  second,  Chapter  VII,  of  Clouds  in  the  Philip- 
pine Archipelago,  w  hich  go  to  prove — 

(1)  That  the  photogrametric  measurements  of  the  clouds  contirm  the 
importance  of  the  direction  of  the  clouds  in  the  prediction  of  the 
weather;  (2)  that  the  photogrametry  of  the  clouds  furnishes  means 
by  which  the  inclination  of  the  axis  of  the  storm  may  be  known,  and 
consequently  to  foresee  toward  which  side  the  destructive  force  of  the 
meteor  will  be  greatest;  and  (3)  that  by  means  of  the  height  and  direc- 
tion of  the  cirrus  clouds  the  true  and  the  false  cirrus  ma}'  be  dis- 
tinguished. 

We  shall  only  select  here  what  refers  to  the  typhoons  of  June  4  to 
6,  Jul}'  25  to  29,  October  8  to  5  and  7  to  10,  of  the  year  1896,  the  four 
trajectories  of  which  may  be  seen  included  in  the  maps  which  we  have 
given  in  Paragraph  VI  of  this  same  chapter.  Therefore  let  us  see 
what  Father  Algue  writes  concerning  these  typhoons,  carefully  noting 
the  three  points  which  we  have  just  indicated  in  the  preceding  lines. 

TYPHOON    OF   JUNE   4   tO    6,  1896. 

The  first  typhoon  felt  in  Manila,  after  the  heights  of  the  clouds 
began  to  be  photographically  measured,  was  that  of  June  6,  which 
broke  in  southern  Luzon,  passing  near  Batangas,  and  going  out  to  eea 
between  Punta  Santiago  and  Punta  Restinga,  after  having  caused  more 
than  twenty-five  shipwrecks  in  the  interinsular  seas.     This  was  one  of 
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tho  ino.'^t  .severe  typhoons  wliieli  crossed  the  iirehi|)ehi<;o  (hiriii<^  the 
year  IS'.m;.  The  fourtli  day  the  hei<,^hts  of  the  (•h)ii(ls  were  taken,  iind 
a  <jfrou|)  of  syininetrieal  |)oints  eorrespondin;,^  toaeirrus  was  measured 
in  the  })hites  and  twoiiroups  helonoinir  to  the  cirro-stratus.  Thevorte.x 
was  ;■)(»()  nautical  luih's  distant,  and  tiie  barometers  did  not  yet  ^ive  any 
indication  of  the  oxistonc*'  of  the  typiioon  tlie  third  day,  so  much  so 
that  the  olxservatorv  in  the  usual  report  to  the  press  said:  "•  Haromet«'rs 
risinj;  in  all  the  island.""  And  althoucfh  it  is  tiuo  that  on  the  fourth 
day,  at  1<>  a.  m..  th«'re  wore  some  sus))icions  of  atmosj)heric  porturl)a- 
tion,  still  there  was  no  sui"e  intimation  (»f  it.  The  ohseixatory  repoited: 
"Barometer  hieh,  hut  not  ti.xed;  weather  uncertain."  It  wasonlyoM 
the  tifth  day  that  the  prohaltility  of  the  presence  of  such  a  terrible 
tyi)lu)on  was  recoe-nized,  judiiine-  by  th(>  ordinary  indications  of  the 
apparatus,  whereas  the  ph<)toerai>liic  m«'asurements  of  the  fourth  day 
discerned  beyond  doubt  the  cirrus  which  W(;re  emeririnjj^  from  the 
cyclonic  vortex,  and  these  measurements,  at  the  .same  time  that  they 
{rave  the  exact  heiijfht  of  .said  cirrus  and  their  direction,  helped  to 
det(Miuine  the  existence  and  bearinjr  <>f  the  storm  center. 

Junf  4,  ism. 


Claas  of 
cloud. 

Hour. 

Group. 

Height 

above 

sea  level. 

X. 

Y. 

D. 

Direc- 
tion. 

Velocity. 

Cirrus 

Cirro  strulus  . 
Do 

4.3.5  p.m.. 

do 

do.... 

First.. 
Second 
Third . 

Meters. 
12,300.8 
14,027.4 
11,608.1 

Meters. 
-21,500.0 
-26.404.1 
-17.786.0 

Meters. 
-16.418.1 
-25,012.8 
"26,385.9 

Meters. 
27,051.  :i-3rd 
36, 370.  H-3rd 
31,820. 7-3rd 

SE. 
SE. 
SE. 

Moderate. 
Do. 
Do. 

The  X  and  the  Y  arc  the  rectan<iular  coordinates  of  the  projection  of  the  mean 
point  of  thefrrouj),  niea-^tned  on  the  horizon. 

The  ordinal  number  expressed  in  eohnnn  D  indicates  the  <|narter  on  which  the 
mean  point  of  the  symmetrical  points  of  which  the  jjrouj)  of  the  cloud  consists  is})ro- 
jected  on  the  horizon.  Tiie  number  of  meters  in  the  .^iiine  column  expresses  the 
horizontal  distance  of  said  projection  from  the  southern  station.' 

It  is  to  be  noted  that  the  same  day,  the  4th,  a  convercrence  of  cirrus 
toward  the  E.  was  observed,  so  that  on  that  day  the  storm  center 
must  have  b(>en  toward  the  SP].  of  Manila,  which,  in  view  of  the  tjreat 
distance  from  there,  may  have  been  due  to  the  intluence  of  the  upper 
normal  currents,  which  in  June  come  from  the  ENE. 

TYPHOON  OF  JULY  25-29,  1896. 

In  the  month  of  July  of  the  .same  year,  1s:H),  liesides  the  photo- 
graphic measurements  criven  in  the  precedintr  chapter,  we  tind  others 
vi'iy  apropos  to  contirm  what  we  are  considerincf.  Indeed,  the  25th 
day  {T^'oups  of  cirro-cumulus  which  were  more,  than  s  kilomet«Ms  hii^h 
were  measured — clouds  which  came  from  the  ENE.  and  indicated, 
without  doubt,  the  exist«'nce  of  a  cyclonic  vortex,  which  three  days 
later  cros.s»Hl  the  NE.  extremity  of  Luzon  and  was  on«'  of  the  most 
remarkable  typhoons,  on  account  of  the  extraordinary  fall  of  the 
barometer,  which  in  .\.i)arri  fell  to  Tlti  mm.  As  may  lu'  scmmi  also  in 
the  attached  tal)le,  on  the  27tli  the  cirrus  ma.ssos  came  from  the  NXE., 
toward  which  quarter  the  vortex  which  passed  at  noon  on  the  28th 
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near  Aparri  was  located.  The  observatory  reported  on  the  28th: 
"Very  low  barometers,  but  with  a  tendency  to  ri.se.  The  storm 
reached  this  ishiud  at  daybreak  b}'  the  province  of  Cagayan.  It  is  of 
great  intensity.-' 

The  strato-ciimiiliis  observed  in  the  fourth  quadrant  came  from  the 
S8W.,  the  2i»th,  when  the  vortex  was  to  the  NW.  of  Manik;  which 
contirms  what  has  already  been  said,  that  the  winds  as  well  as  the 
clouds  are  convergent  in  the  posterior  part  of  the  cyclone. 

July,  1696. 


Day. 

Hour. 

Class  of 
clouds. 

Group. 

Height 
above 

sea 
level. 

X. 

Y. 

1 
T^            1  Direc- 
tion. 

Velocity. 

25 

27 
27 
29 

29 

11.29  a.m. 

5.21p.m. 
.5.21p.m. 
9.30  a.m. 

9.30  a.m. 

Cirro-cumu- 
lus. 

do 

do 

Strato-cu- 

mulus. 
do 

First.. 
First.. 

Second 
First . . 

Second 

Meters. 
8,587.5 

5,288.3 
5,021.5 
1,875.7 

1,536.7 

Meters. 
23,436.8 

-7, 410.  a 
-7,441.2 
-    807.9 

247.0 

Meters. 
12,521.1 

3,3.59.0 

4,348.2 
8,33.5.1 

6,486.1 

Meters. 
26, 5(i8. 8-lst.     ENE. 

8,136.4-2d.      NNE. 
8,618.4-2d.      NNE. 
8,374.2-2d.      SSW. 

6,491.0-lst.     SSW. 

Moderate. 

Do. 
Do. 
Do. 

Do. 

This  typhoon  traversed  the  China  Sea  with  great  rapiditj^  and  entered 
the  continent  of  Asia  near  Hongkong,  where  it  caused  so  much  destruc- 
tion that,  according  to  residents  in  that  colony,  such  havoc  had  not 
been  wrought  since  the  celebrated  typhoon  of  1874. 

TYPHOONS   OF   OCTOBER,  1896. 

We  find  in  the  month  of  October,  1896,  some  cloud  measurements 
that  are  very  apt  to  confirm  the  great  importance  of  the  exact  knowl- 
edge of  the  height  and  direction  of  the  clouds  in  order  to  foretell  and 
study  atmospheric  changes.  We  shall  only  examine  a  few  in  order  to 
avoid  prolixity. 

On  the  Ith  of  October  at  daybreak  a  typical  typhoon  crossed  the 
island  of  Luzon,  which,  entering  toward  the  S.  of  Isabela,  left  by  wa}" 
of  the  China  Sea  S.  of  Vigan,  cutting  the  province  of  Ilocos  Sur 
almost  in  half.  Now,  then,  on  the  2d  there  were  measured  in  Manila 
two  groups  of  symmetrical  points  corresi^onding  to  the  cirro-cumulus 
of  this  cyclone,  which  came  from  the  NE.  with  moderate  velocity,  and 
a  group  corresponding  to  a  high-cumulus,  which  also  came  from  the 
NE.,  which  indicated  the  existance  of  a  cyclonic  vortex  toward  the 
ENE.  of  Manila  approximately.  The  barometers  in  Manila  were  rising, 
there  being  no  other  indications  of  the  proximity  of  a  cyclone  than  the 
measurements  of  those  cirro-cumulus  and  high-cumulus  clouds.  On 
the  3d  the  barometers  began  to  vary  from  early  dawn,  and  the  obser\a- 
tory  taking  into  account  the  direction  of  the  low  clouds  and  of  the 
intermediate  clouds,  reported  the  bearing  of  the  cyclone  in  the  fol- 
lowing terms  at  10  a.  m.  on  the  3d:  "Barometers  again  lowering:  a 
depression  toward  the  ENE.  is  marked  in  the  Pacific:  winds  from  the 
west  quarters."  We  shall  give  the  result  of  the  photographic  meas- 
urements in  the  following  table.  This  typhoon  entered  the  Celestial 
Empire  at  a  point  north  of  Hainan  and  not  very  far  from  this  island. 

When  the  above-mentioned  typhoon  pa.ssed  through  Luzon,  on  the 
fourth  day  of  the  month,  another  not  less  severe  was  following  it  in  the 
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Piu'itic.  The  uolmlosity  also  Indiciitrd  the  proximity  f»t'  this  new 
typhoon,  becauso  on  the  seventh  diiy,  in  tiie  ni<)rnin«r.  four  j^jroups  of 
cirro-cinnuhis  were  nirasiirecl.  which  were  tioatin*:  at  a  hei<.'iit  inii<-h  less 
than  the  averaj^e  iieiirht  of  this  c  lass  of  clouds  (for  reasons  which  will 
soon  be  explained)  and  came  from  the  F^NH  with  moderat«'  vehjcity. 
which  presupposed  the  existence  of  a  cyclonic  vortex  t(jward  the  E.  or 
ESE.  The  typhoon  entered  at  the  north  of  Casiguran  (district  of 
Principe)  at  considerable  distance,  and  went  out  l»y  the  China  Sea  to 
the  S.  of  Vii^an.  When  the  phenomenon  left  the  archij)elatro  the  tenth 
day  there  was  observed  toward  th<'  NW.  a  remarkahle  converijence 
of  cirrus  formed  by  the  posterior  and  more  elevated  currents  of  the 
cvclone.  The  heiirht  of  these  cirrus,  as  may  be  seen  l)y  the  foUowinj^ 
tiible,  was  more  than  la.t'oo  meters. 

October,  1896.     . 


Height 

above 

Day. 

Hour. 

Class  of 
clouds. 

Group. 

sea 
level, 

in 
meters. 

X. 

Y. 

D. 

Direction. 

Velocity. 

Meters. 

MeUrf. 

Meterg. 

2 

9.55  a.m.. 

Cl.-Cu... 

Firet..'  6,349.1 

—10.746.2 

4.014.411,471.8-2d  .. 

NE. 

Moderate. 

1  ; do.... 

Ci.-Cu... 

Second   5.260.1 

-10,917.0 

6, 883. 7  12, 9ft5. 9-2d  .. 

NE. 

Do. 

2    do.... 

A.-Cu  ... 

Fourth  :{,8ai.« 

-10. 499. 8 

6.478.912,:m.f.-2d  .. 

NE. 

Do. 

7     8.42  a.m.. 

Ci.-Cu  . . . 

First..    4.817.9 

-      546.6 

9,266.01  9,283.0-Jd  .. 

KNK. 

.«light. 

7    do.... 

Ci.-Cu... 

St'coiid   4,.-i40.0 

671.1 

11, 379.211, 39»;.:}-lst.. 

ENE. 

D... 

7   do.... 

Ci.-Cu... 

Third.   :?,:fi5.ti 

-      846.4 

12, 4.59. 6  12, 488.  lW2d  . . 

E.NE. 

Do. 

7    do.... 

Ci.-Cu... 

Fourth   3,;533.3 

-      470. 2 

16,.D87.5,16,594.2-2d.. 

ENE. 

Do. 

10 

11.37  a.m. 

Unico.  15,338.4 

1 

2,959.2 

33,654,9|33,783.8-lst.. 

N.  i  NW. 

Moderate. 

This  typhoon  recurved  in  the  China  Sea  toward  the  Straits  of  For- 
mosa, as  is  learned  from  the  observations  fi-om  the  French  battle  ship 
Ishj,  which  on  the  loth  was  navitcatintr  between  Formosa  and  the  NE. 
coast  of  Luzon,  with  her  course  toward  Manila. 


INCLINATION'    OK    THK    AXIS   OF    THK    .STORM     KNOWN    BY    MEANS   OF   THE 
PHOTOGKA.METKIC    OBSERVATIONS. 

Having  seen  the  importance  of  the  photogrametric  ob.servations  of 
the  clouds  in  foretellinir  the  existence  and  position  of  the  cyclone,  let 
us  proceed  to  investigate  another  point  of  even  more  importance,  which 
is  the  ndation  of  the  height  compared  with  the  class  itself  of  clouds  in 
a  typhoon,  in  order  to  predict  or  know  toward  what  (juarter  of  the 
cyclone  the  violence  of  tbe  inferior  currents  or  winds  will  be  greatest, 
on  which  the  destructive  force  of  the  meteor  depends.  Having  stscer- 
taincd  the  mean  height  of  each  cla.s.s  of  clouds  in  a  certain  .station  a 
noticeable  increa.se  or  diminution  with  re.spect  to  said  mean  height  will 
sugge.-^t  the  direction  of  the  inclination  of  the  axis,  even  without  a 
comparison  of  the  heights,  one  obs»'r\ation  being  sutfi»ient  for  it. 
Hence,  it  follows  that,  as  tin'  severity  of  the  typhoon  depends  in  a  great 
measure  on  the  inclination  of  the  axis.  I)ecau.se  the  winds  in  the  din'c- 
tion  toward  which  tin'  axis  is  inclined  will  be  very  near  the  ground, 
and,  consequently,  very  violent,  and.  on  the  contrary,  the  higher  winds 
and  clouds  will  move  on  the  opposite  side,  it  may  well  be  asserted  that 
from  the  height  of  the  nebulousness  it  may  be  determined  towainl  which 
quarter  the  k)wer  currents  will  be  mo.st  violent.  We  shall  verify  this 
reasoning  by  a  few  practical  facts. 
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PRACTICAL.   EXAMPLES. 

"VVe  have  said  of  the  typhoon  which  passed  by  Aparri  the  28th  of 
Juh',  1896,  that  on  crossing-  near  that  station,  and,  consequentl}^ 
through  the  interior  of  Luzon,  the  axis  was  inclined  toward  the 
post<^rior  part  of  the  cyclone.  Let  us  see  how  the  measurement  of 
the  cyclonic  clouds  confirms  that  hypothesis.  In  fact,  on  the  2.5th  the 
cirro-cumulus  of  the  t^'phoon  were  measured  and  were  found  to  be 
almost  8,600  meters  high.  This  height  of  the  cirro-cumulus  indicated 
the  inclination  of  the  axis  toward  the  opposite  side,  which  was  con- 
firmed by  the  measurements  of  the  2Tth,  according  to  which  the  cirro- 
cumulus  were  more  than  3  kilometers  lower  and  proceeded  from  a 
diHerent  side  of  the  typhoon.  See  the  table  corresponding  to  July, 
1896. 

We  find  another  remarkable  example  in  the  photogrametric  meas- 
urements of  the  7th  and  10th  of  October,  1896.  In  treating  of  the 
photogrametric  observations  of  October  T,  1896,  we  said  that  the 
cirro-cumulus  observed  were  running  low;  Avithout  doubt,  the  reason 
was  that  at  that  time  the  axis  was  inclined  away  from  the  archipelago, 
remaining  so  inclined  the  time  that  the  vortex  was  in  the  Pacific  up 
to  the  9th  day;  because,  examined  with  care,  we  find  that  the  anterior 
winds  were  the  strongest  in  the  most  eastern  of  the  northern  stations, 
such  as  Aparri  and  Tuguegarao.  Notwithstanding,  when  the  vortex 
was  in  the  interior  of  the  island  the  inclination  of  the  axis  was  con- 
siderably changed,  judging  from  the  violence  of  the  winds  in  Vigan 
and  Bolinao.  Photogrametric  observations  could  not  be  made  while 
the  vortex  remained  within  the  island  on  account  of  the  bad  state  of 
the  sky  and  continual  squalls.  On  the  10th  the  cirrus  were  measured 
at  more  than  15  kilometers  of  altitude,  an  elevation  much  greater  than 
the  normal  one,  which  supposes  an  inclination  of  the  axis  toward  the 
anterior  quadrants,  similar  to  the  inclination  which  the  storm  had  in 
the  Pacific.  The  winds  observed  in  Vigan  on  the  morning  of  the  10th 
confirm  this  hypothesis,  because  of  being  very  violent  and  hurricanelike 
in  the  early  morning;  at  10  a.  m.  they  had  Ijecome  much  less  violent, 
the  barometer  being  still  very  low,  so  that  at  the  hour  of  the  obser- 
vation in  Manila,  11.37  a.  m. ,  the  winds  were  not  blowing  so  near  the 
ground  in  Vigan  and  consequently  the  axis  w^as  inclined  toward 
the  anterior  quadrants  of  the  typhoon. 

NOTICE. 

In  conclusion,  we  state  that,  according  to  the  extent  of  the  whole 
body  of  the  typhoon,  the  influence  of  the  inclination  of  the  axis  on 
the  inferior  currents  is  little  noticed  toward  the  extremes,  and  gradu- 
ally increases  in  the  neighborhood  of  the  vortex,  as  experience  teaches. 
Besided,  in  view  of  the  nature  and  structure  of  the  typhoon,  it  does 
not  appear  that  the  variation  of  the  inclination  of  the  axis,  or  nuta- 
tion can  l)e  rapid,  but  slow  and  gradual,  in  passing  from  the  sea  to 
the  land,  or  crossing  land  and  mountains,  according  to  the  greater  or 
lesser  resistance  of  the  obstacles. 

DISTINCTION     BETWEEN    THE     FALSE    AND    TRUE     CIRRUS    BY  MEANS   OF 
THE    PHOTOGRAMETRY   OF    THE    CLOUDS. 

It  remains  for  us  to  occupy  ourselves  with  another  point  of  no  less 
importance  than  the  previous  ones;  it  is  to  investigate  whether  the 
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moasuroments  of  tho  hoiirht  of  the  ncbiilou.snes.s  could  bo  un  efficti- 
cious  iiicans  of  distiiii.'-uisliirif.'-  the  triu' cirrus  clouds  from  the  false. 

We  arc  not  uiiawaic  that  it  is  inipossi})le  to  deduct  from  this  iiives- 
tipitioii  any  i)ractical  rule  for  mariners,  as  it  is  impossible  to  measure, 
with  accuracy,  the  heiirht  of  the  clouds  from  snipl)oarfl.  for  which 
reason  neither  can  the  deductions  from  tin*  other  two  })oints  which  we 
have  treated  in  this  chapter  Ik*  useful  to  them  in  })ractice.  in  which 
our  only  ])urpose  was  to  offer  new  methods  of  foretelling  atmospheric 
chantjes  from  fixed  observatories,  and  which  count  on  instruments  and 
a  plant  apropos  for  the  photot»-rametric  observations  of  the  chnids, 
and  so  in<'rease  the  stock  of  means  to  announce  and  <;ive  warnin<{  in 
due  timt;  of  the  danj^-ers  for  the  benefit  of  those  who  navif^ate. 

Navitrators  may  attend  to  the  followinti-  indications  to  distinijuish 
the  true  from  the  false  cirrus  in  cases  of  the  convergence  of  cirrus. 

1.  If  it  is  noted  that  the  convergent  cirrus  are  support<'d  on  masses 
of  cumulo-nimbus,  they  are  evidently  false. 

2.  Given  that  it  is  not  seen  that  the  converging  cirrus  belong  to 
masses  of  cumulo-nimbus,  if  it  is  observed  that  the  convergence  is  very 
persistent  the  cirrus  are  true,  with  little  movt'ment  of  transference. 

3.  If  the  convergence  does  not  contimie.  it  can  not  be  concluded  that 
they  are  false;  but  in  this  case  some  resources  are  still  left  to  the  nav- 
igator: ((/}  If  the  nucleus  of  convergent  cirrus  moves  with  ra})idity.  it 
may  be  concluded  that  the  cirrus  are  false;  (7j)  if  said  nucleus  follows 
the  direction  of  the  cumulo-nimbus,  although  the  movement  may  not 
be  rapid,  it  w  ill  l)e  probable  that  the  cirrus  are  also  false;  and  tinally. 
if  the  convergence  does  not  continue  till  the  cirrus  clouds  disappear, 
the  sun  being  very  high,  as  sometimes  happens,  no  definite  opinion  can 
be  formed.  If  they  reaj)pear  almost  in  the  .same  position  at  sundown 
the  cirrus  are  true.  If  the  convergence  disappears  on  account  of  the 
interposition  of  other  clouds,  no  detinite  ojjiinon  can  be  fonued  cither, 
and  tlie  observer  should  await  their  reaj)})earance. 

4.  WIkmi  the  same  convergence  from  distant  points  is  noticed,  it 
may  ])e  taken  as  produced  by  true  cirrus  clouds.  This  means  is  more 
limited,  and  is  only  at  the  dispo.sal  of  central  observatories  where  tele- 
graphic advises  from  various  stations  are  collected. 

And,  returning  to  the  principal  point  of  this  investigation,  the  result 
is  that,  according  to  the  measurements  taken  of  false  ciirus  during  the 
period  of  photogrametric  o])servation — that  is  to  say,  from  June  1.  18J»6, 
to  July  31,  181;>7 — as  a  general  rule  the  false  cirrus  ha\e  been  found  to 
be  lower  than  the  true  to  such  a  degree  that,  the  mean  height  of  the 
true  cirrus  being  some  1 1  kilometers,  that  of  the  false  does  not  exceed 
7  kilometers,  a  height  corresponding  tt)  tlie  intermediate  clouds. 
Hence  it  is  inferred  that,  in  case  of  doubt  regarding  the  nature  of  the 
cirrus,  it  may  generally  be  concluded  that  they  are  true  if  they  are 
found  at  a  height  greater  than  11  kilometers.  It  is  noted  that  the 
months  in  which  the  false  cirrus  are  highest  are  May,  July,  and 
November.  We  are  speaking  in  a  general  way.  because  if  in  any  of 
thes(^  months  the  necessity  or  advisal>ility  should  arise  of  distinguish- 
ing the  cirrus,  aside  from  the  height,  it  would  b»>  necessary  to  make 
use  of  the  preceding  indications  in  order  to  decide  tlM>  matter  accurately. 

AVe  have  ol)served  anoth«n"  circumstance  which  may  serve  to  settle 
any  doubt  regarding  the  natun'  of  the  cirrus,  and  it  is  the  direction  of 
the  movement,  because  if  the  movement  is  ascending  and  the  height 
not  great  it  is  very  probable  that  the  cirrus  may  be  false.     From  23 
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photognunotric  ob.servations  of  false  cirrus  which  we  have  studied  wc 
noted  a  descending  movement  of  the  cirrus  in  only  3. 

From  what  has  been  said  it  is  concluded  that  the  height  as  well  as 
the  direction  of  the  cirrus  may  contribute  toward  solving  any  doubt 
regarding  the  truth  or  falsity  of  the  same. 

X  —MOVEMENTS  OF  THE  BAROMETEk  DURING  TYPHOONS— APPARA- 
TUS INVENTED  BY  FATHERS  FAURA  AND  ALGUE  FOR  THE  PRE- 
DICTION OF  TYPHOONS  IN  THE  PHILIPPINES  AND  IN  THE  FAR 
EAST. 

PRACTICAL  RULES   GIVEN   BY   FATHER    FAURA  FOR   THE   PRECISE    USE   OF 
BAROMETRIC   MOVEMENTS   AS   A   PRECURSORY    SIGN    OF   A    STORM. 

As  we  have  already  stated  in  Chapter  II,  in  intertropical  regions  the 
annual  and  daily  course  of  atmospheric  pressure  is  very  regular  so  long 
as  none  of  these  terriblemeteorsorcyclonespresent  themselves,  which 
alter  with  their  presence  laws  which  are  so  fixed  and  invariable.  And 
naturall}',  as  the  value  of  the  precursory  signal  of  a  typhoon  based  on 
the  barometric  movements  must  be  so  much  the  greater  as  the  regu- 
larity of  these  same  movements  in  normal  weather  is  greater,  it  is  seen 
that  assiduous  observation  of  this  valuable  instrument  will  be,  in  the 
Tropics  more  than  anywhere  else,  a  most  efficacious  means  for  the 
prediction  of  typhoons  or  cyclones. 

So  Father  Faura  understood  it  when,  after  many  years  of  experience, 
he  laid  down  m  Precursory  Storm  Signals  the  following  practical 
rule:  "The  weather  begins  to  be  doubtful  from  the  moment  in  which 
any  of  the  laws  to  which  the  barometer  is  subject  in  normal  weather  is 
violated." 

And  the  same  father,  some  years  later,  condensed  into  this  another 
rule  as  valuable  or  more  so  than  the  preceding  one  he  had  already 
written  in  Precursory  Storm  Signals,  to  predict,  by  means  of  the 
barometor  only,  the  greater  or  lesser  intensity  of  a  typhoon:  '"The 
intensity  of  a  typhoon  depends  on  the  amplitude  of  the  deviation  out- 
side of  the  exact  limits  of  the  diurnal  and  nocturnal  oscillations." 

NECESSITY    OF   BEARING   WELL   IN    MIND   THE   LAWS   OF   THE    DAILY 
OSCILLATION    OF   THE    BAROMETER. 

It  may  be  observed  that  all  that  can  be  said  about  the  movements  of 
the  barometer  in  order  that  they  may  be  utilized  as  a  precursory  sign 
of  storm  has  been  condensed  into  these  two  practical  rules  of  Father 
Faura.  From  them  the  importance  and  necessity  of  bearing  well  in 
mind  the  laws  of  the  daily  oscillation  of  atmospheric  pressure  not  only 
in  o-eneral,  l)ut  even  in  particular,  for  the  different  months  of  the  year, 
is  deducted,  for  it  is  only  by  doing  this  that  we  can  know  when  any 
alteration  of  these  laws  takes  place,  and  the  greater  or  lesser  degree  of 
said  alteration. 

So  that,  keeping  in  view  what  we  said  on  this  subject  in  Paragraph  V 
of  Chapter  II,  we  think  that  it  will  not  be  superfluous  to  indicate,  with 
the  greatest  possible  brevity,  the  principal  cases  which  may  be  con- 
sidered as  included  under  each  one  of  these  two  rules  of  Father  Faura. 
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A.  CASES  IN  WHICH  THE  WEATHER  MAY  HE  KE(;ARI)ED  AS  VERY  SLSl'I- 
CIOUS  AND  WHEN  THE  EXISTENCE  OF  A  TYPHOON  MAY  EVEN  BE 
ASSURED. 

Tlic  weather  may  he  i-eo-jii-rh'fl  as  very  suspicious,  and  even  the  exist- 
ence ot"  an  atmospheric  p(M'tue))ation.  wliich  is  in  .s(^me  way  ajjproachinj^ 
the  locality,  may  l)e  assured- 

1.  When  the  amplitude  of  the  night  descent  is  similar  to  that  of  the 
afternoon  descent,  so  that  the  dawn  minimum  l)ecomes  equal  to  or  still 
lower  than  the  minimum  of  the  previous  afternoon. 

2.  When  the  barometer  rises  less  in  the  nocturnal  semioscillation 
than  in  the  diurnal. 

3.  When  the  ascent  of  tiie  diuinal  semioscillation  barely  amounts 
to  1  millimeter. 

4.  When  the  amplitude  of  the  diurnal  descent  exceeds  ;>..">  mm.  in 
the  months  from  June  to  September,  both  iiudusive;  or  of  4  mm.  in 
the  months  of  May,  October,  November,  and  December;  or  of  4.;")  mm. 
in  January,  February,  March,  and  April.  Note,  however,  that  this 
rule  supposes  further  that  the  l)arometer  is  at  its  normal  iieioht  oi-  not 
far  from  it:  because,  if  it  is  already  somewhat  low,  then  it  may  l)e 
tiiken  as  a  <,^eneral  rule  for  all  the  months  that  theic  is  an  indication 
of  a  distant  ty})ho()n  when  the  amount  of  the  <liui"nal  descent  is  j^reatcr 
than  o  mm.  or  Ha  mm. 

Thesi'  tliree  indications  only  serv«.'  to  c(jnvince  us  of  the  existence  of 
a  storm  which  is  ap|)roachinjjf  us  in  some  way,  but  not  to  indicate 
wh(>ther  it  will  pass  near  or  far,  or  if  it  will  burst  with  violetice  in  the 
locality.     For  this,  th<>  followiuj^  rules  help  us: 

B.    CASP:S    in    WliUlI     it    may     be    assured    that    THK    TYPHOON     WILL 
BURST    WITH    violence    IN    THE    L(KALITY. 

It  may  be  a.ssured  that  the  storm  will  pass  near  )>y  and  burst  with 
violence  in  the  locality — 

1.  When  the  l>arometer  remains  stationary  without  rising  any,  or 
scarcely  any.  during  the  houi's  of  ascent. 

2.  This  case  is  moi'e  alarming  than  the  preceding  when  the  barom- 
eter, aftei"  the  tropical  hours  of  the  moiTiing  or  afteiiioon  ininiiiunn. 
still  contimies  to  fall  in  the  hours  of  ascent. 

3.  When  the  barometer  in  the  hours  of  descent  falls  at  the  rate  of 
more  than  1  millimeter  per  hour. 

THE    APPROBATION    WHICH     FATHER     FAURa's    BAROMETER    AND    FATHER 
ALGUI^:'S   BAROCYCLONOMETER    HAVE    RECEIVED    FROM    MARINERS. 

From  these  slight  indications,  which  we  do  not  amplify  for  fear  of 
making  this  too  lengthy,  we  get  an  idea  (»f  how  much  may  be  gained 
from  the  observations  of  the  barometer  oidy  in  the  prediction  of 
typhoons.  One  most  evident  i)roof  of  it  we  ha\'e  in  the  extraordinary 
approl>ation  which  Father  Faura's  well-known  and  ])opular  barometer, 
applied  to  the  prediction  of  the  weather  in  the  Philippine  Archii)ehigo, 
had  from  the  very  beginning,  and  which  was  ottered  to  the  public  by 
its  inventor  in  issd;  and  that  which  the  recent  barocydonometer  of 
Father  Algue,  an  improvement  on  Father  Faura's    barometer,  and 
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intended  for  the  prediction  of  typhoons  not  onl}-  in  the  Philippine 
Archipehigo.  but  in  the  whole  of  the  Far  East,  has  just  had. 

We  have  thought  that  it  would  please  our  readers  to  reproduce  here 
the  description  and  the  rules  which  Father  Faura  gave  in  a  brief  and 
concise  pamphlet  entitled  The  Aneroid  Barometer  Applied  to  the 
Prediction  of  the  Weather  in  the  Archipelago  of  the  Philippines  for 
the  use  of  his  barometer;  and  this  with  so  much  the  more  reason, 
because  the  edition  published  of  it  is  to-day  wholly  exhausted.  The 
reproduction  in  Spanish  of  another  English  pamphlet  similar  to  the 
preceding,  in  which  Father  Algue  describes  and  gives  simple  rules  for 
the  use  of  his  barocyclonometer,  will  not  be  of  less  interest. 

The  mere  reading  of  these  two  most  interesting  documents  will 
serve  to  confirm  more  and  more  the  supreme  importance  of  barometric 
movements  as  precursor}'  signs  of  a  typhoon,  especiall)^  if  combined 
with  the  signs  given  by  the  atmospheric  currents. 

THE   ANEROID   BAROMETER   APPLIED   TO   THE    PREDICTION    OF   THE 
WEATHER   IN   THE   PHILIPPINE    ARCHIPELAGO. 

OBJECT    AND    PURPOSE    OF    THIS    INSTRUMENT. 

Moved  by  a  desire  to  make  known  in  the  archipelago  the  utihty  of  the  indications 
of  the  barometer,  I  published  a  few  years  ago  The  Precursory  Signs  of  Storm,  the 
product  of  a  careful  and  prolonged  study  of  the  diverse  fluctuations  which  this  instru- 
ment undergoes  during  the  numerous  and  varied  changes  of  atmospheric  pressure, 
according  to  the  divers  kinds  of  tempests  which  are  experienced  in  this  locality.  In 
that  work  I  tried  to  be  as  clear  and  concise  as  possible,  and  I  think  that  I  partially 
attained  my  object,  which  was  to  bring  it  within  the  reach  of  all  minds.  Butlnuist 
also  confess  that,  in  order  to  apply  those  rules  with  accuracy,  frequently  greater 
attention  is  required  than  is  many  times  compatible  with  the  serious  and  peremptory 
obligations  which  weigh  on  the  navigator  and  on  private  persons  who  have  valuable 
interests  exposed  to  the  fury  of  these  terrible  phenomena.  For  this  same  reason, 
even  at  that  time,  I  conceived  the  idea  of  engraving  those  laws,  although  very  much 
summarized,  on  the  barometers  themselves  most  frequently  used  and  most  handy 
for  observation,  in  order  that  a  mere  glance  at  the  instrument  would  give  the  signal 
"Alert"  and  would  put  them  on  guard  against  any  atmospheric  change  of  any 
importance  that  might  threaten  them.  However,  I  refrained  for  some  time,  because 
of  the  fear  that  such  indications  might  be  disregarded,  as  are  those  which  artists  are 
wont  to  engrave  on  the  barometers  offered  to  the  trade  with  the  words  "Fair 
weather,"  "Rain,"  "Storm,"  etc.,  and  which  have  Avith  reason  been  criticised  by 
meteorologists  because  they  do  not  conform  to  the  laws  which  govern  the  movements 
of  the  atmosphere  and  by  the  public  in  general,  who  rarely  find  any  agreement 
between  the  phenomena  which  develop  and  the  indications  of  the  instrument. 
Therefore  I  wished  to  verify  it  first  by  myself  by  using  barometers  whose  move- 
ments were  very  regular  and  which  responded  well  to  all  the  changes  of  pressure. 
The  result  was  what  I  had  expected,  and  it  could  not  fail  to  be  so,  since  the  founda- 
tion on  which  I  was  supported  was  the  same  that  had  served  me  to  write  The 
Precursory  Signs  of  Storm,  already  sufficiently  verified  by  the  personal  experience 
of  various  illustrious  mariners  who  had  used  them  on  different  occasions.  In  view 
of  this  I  believed  that  my  work  in  behalf  of  the  public  should  not  be  longer  delayed, 
so  that  they  could  utilize  the  advantages  which,  to  my  mind,  they  have  oyer  the  old 
barometers  used  in  the  archipelago  up  to  the  present  time.  In  offering  it  I  should 
state  also  that  the  new  indications  are  only  applicable  within  the  archipelago  and  in 
the  immediate  neighborhood  of  its  coasts,  because  the  empirical  study  which  Avas  made 
of  the  fluctuations^  the  barometer  undergoes  in  the  different  classes  of  storms  which 
are  experienced  here  and  which  induced  me  to  modify  the  barometer  to  the  new 
form  in  which  I  present  it  only  extends  to  them.     Outside  of  the  archipelago  it  has 

^  The  first  twelve  models  from  Germany  were  soon  disposed  of,  and  the  orders 
received  in  this  observatory,  not  only  from  the  rhilij)})ines,  but  from  the  coast  of 
China  and  Japan,  are  many;  and  from  the  admirals  of  the  fleet  and  t'ommandants  of 
men-of-war  and  the  captains  of  merchant  steamers  which  navigate  these  seas. 
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no  mure  utility  than  tliat  of  any  other  ordinary  l)aroMU'ti'r.     The  form  I  have  given 
to  the  new  instruments  is  seen  rejiresentt'd  in  the  attached  Plate  LVII. 

As  is  seen,  I  liave  suhstitute<l  the  titU-s  of  the  old  liaronieters  with  those  of  north 
winds,  variable  weather,  typhoon  rather  <listant,  etc.,  because  they  are  more  in  con- 
formity with  the  |)henomena  which  are  usually  experienced  here,  and  which  nomen- 
clature is  used  and  known  by  everybody,  even  the  natives.  But  I  did  not  do  this 
without  first  carryin;;  out  an  empirical  study,  very  lonji  and  laborious  <-ertainly,  of 
the  movements  which  the  needle  of  the  aneroid  barometer  may  have,  deducted 
from  the  movements  which  the  mercury  of  the  Kortin  baromet«'r  suffers,  a<-cording 
to  the  sea.'Juu  of  tlie  year  and  the  kintl  of  perturbations  which  make  it  vary. 


This  presup|M)ses — Fii-st.  That  said  anemid  barometers  have  been  carefully  ma<le,  so 
that  the  movements  of  the  needle  may  mark  with  equal  i>r  approximate  exactitude 
to  those  of  mercury. 

Second.  That  they  should  In-  corrected  before  u.sing,  by  comparing'  tlu-m  with  a 
pood  mercurial  barometer  free  from  instrumental  error  an<l  corrected  for  the  con- 
stant error  of  capillarity  and  for  the  variati(tns  of  temi)erature  and  sea  level.  In 
Manila  ami  the  nei^diliorin^r  provinces  the  correction  can  be  made  by  comparing  the 
aneroids  with  the  barometer  of  the  ol)st'rvatory  or  with  the  observatitins  which  are 
jmlilished  daily  in  the  newsjiapers  of  the  capital,  and  in  the  other  i)rovinces  with 
the  baromctei"s  of  the  nearest  secomlary  stations,  which  are  exactly  like  the  Manila 
barometer,  and  whose  corrected  observations  the  respectiv»>  observers  will  furnish. 

Third.  This  comj)arison  should  l)e  made  after  the  instrument  has  l)een  installed  in 
the  point  where  it  is  to  operate.  I  give  this  notice  because  if  the  barometer  is  com- 
pared before  iR'ing  .set  up  in  its  place  and  is  then  taken  to  the  interior  of  the  islands 
it  may  happen  that  it  may  l)e  locate<l  in  a  point  which  is  higher  above  the  sea  level 
than  the  point  where  it  was  coiniiaretl,  and  in  that  case  the  indications  placc(l  arountl 
the  barometer  would  lo.se  all  their  value.  Thc.>^e  indications  are  calculati-d  for  when 
the  heights  giviMi  by  the  instrument  are  reiluceil  to  the  level  of  the  sea.  an<l  there- 
fore it  has  l>een  so  stated  in  the  note  placed  at  the  foot  of  the  barometer  it.<elf.  Now, 
then,  the  mercury  of  the  l)arometer  and  tin-  ncedU'  of  the  aneroid  lower  when  thevare 
remove<l  from  the  indicate<l  level,  and  are  higher  in  the  air.  The  amount  of  the 
<le.scent  is  here  on  an  average  1  millimeter  in  the  nu-rcurial  barometer  and  one  divi- 
sion in  the  aneroid  for  each  II  meters  of  eli'vation.  Therefore  if,  for  example,  it 
liapi)ens  that  at  the  sea  level  the  iu'e<lle  indicates  7')!t,  if  the  aneroid  is  transferred  to 
a  ixtint  which  is  on  meters  above  said  level  it  would  indicate  at  the  same  hour  7n4. 
The  first  division  is  the  supt-rior  limit  of  varialile  weather,  and  is  generally  a  sign  of 
good  weather,  and  the  .^^econd  division  is  alre^ly  within  the  indication  of  a  typhoon 
somewhat  ilistant;  therefore,  at  the  height  or5"i  meters  tin-  position  of  the  needle 
would  be  alarming  if  said  height  is  not  taken  into  account,  wnerea.s  at  the  .«ea  level 
or  near  it  it  would  be  a  sign  of  safetv.  If  n.se  is  to  be  made  of  the  barometer  on  sea 
trips,  or  if  it  is  to  be  placed  at  a  point  that  is  not  higher  than  10  meters  alxive  sea 
level,  then  there  is  no  necessity  of  taking  this  jtrecaution,  becau.se  in  that  case  the 
level  is  little  changed,  and  so  long  a.s  the  altitude  <loes  not  exceed  it  to  10  meters  the 
indications  j>laced  around  the  barometer  answer  the  purpose  for  which  they  are 
intended. 

Fourth.  It  wonlil  be  useful  if  the  com pari.«ion  of  which  I  hav«'  ju.st  si)oken  were 
made  freciuently,  once  a  year  for  example,  and  whenever  the  needle  has  undergone 
a  great  oscillation  in  coiiseciuence  of  a  .severe  storm. 

The  rea«^on  is  that,  as  the  instrument  is^  maile  of  verv  delitaite  pieces  of  metal  of 
different  density,  the  changes  of  tem|)erature  continuefl  for  a  long  time,  as  well  as 
violent  oscillations,  may  somewhat  alter  the  tension  of  the  jiieces,  and  for  this  reason 
cause  the  nee<lle  to  give  erroneous  indications. 

Fifth.  Finally,  before  making  the  o1)servation,  it  is  advisiible  to  give  a  few  li|?ht 
raps  with  the  linger  on  the  crvstal,  in  onler  to  overcome  the  lethargy  of  the  spring 
which  supjxirts  tlu'  needle  ai;<l  force  it  to  place  it.^elf  in  it,«  true  position. 

If  these  remarks  are  borne  in  mind  I  am  sure  that  the  indications  substituted  for 
the  old  onen  will  be  ai  great  utility,  and  I  take  the  lil)erty  of  a.s«erting  that  no  great 
storm  will  be  able  to  surprise  us  without  having  Ix'en  foreseen,  allowing  time  to  pro- 
tect ourselves  against  its  most  terrible  effects.  Of  course,  it  will  be  impossible  to 
estimate  beforehand  all  the  severity  it  will  develop  in  the  locality,  but  we  will  know, 
first,  its  existence,  and.  second,  the  danger  we  run  of  being  attacked  by  it.  for  the 
position  which  the  needle  will  take  successively  will  tell  us  both  things,  aided  by  the 
explanations  corresponding  toeach  one  of  the  printed  titles  aljout  the  face  of  the  barom- 
eter.    But  as  storms,  although  all  have  something  etssential  in  which  they  lesemble 
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each  other,  yet  differ  iiuich  in  their  accidental  characteristics,  and  in  many  cases 
these  might  lead  to  error,  sometimes  insjjiiing  l)aseless  fears,  and  in  others,  when 
there  is  real  danger,  failing  to  inspire  them,  it  will  not  be  superfluous  to  somewhat 
ampilify  the  rea(lings  corres]«inding  to  each  one  <>i  tlie  titles,  so  that  in  all  cases  they 
may  contrilnite  to  an  easy  and  profitable  interpretation.  However,  I  shall  not  go 
beyond  a  purely  practical  ami)li(ication,  leaving  for  later  on  the  exposition  of  the 
theory  which,  if  our  Lord  (iod  grants  me  the  power  to  bringing  to  a  happy  issue,  I 
shall  have  pui)lished  in  due  course. 

First  reading. — North  winds:  Rains  on  the  eastern  i-oast  of  the  archipelago.  Good 
weather  generally  on  the  western. 

The  needle  usually  oscillates  between  759  and  767  from  October  to  April,  the  oscil- 
lation l^ing  most  marked  in  the  hours  of  its  daily  maxinmm.  In  the  hours  of  the 
minimum,  which  is  (tbserved  lietween  o  and  4  in  the  afternoon,  and  .">  and  4  of  the 
dawn,  it  may  exceed  the  limit  of  75^  and  enter  into  the  division  of  variable  weather, 
this  last  l)eing  likely  to  take  place  especially  in  the  months  of  Octf)ber,  March,  and 
April,  with  less  freciuency  in  November  and  February,  and  rarely  in  Deceml^er  and 
January. 

While  the  needle  remains  within  said  limit,  namely,  tetween  759  and  767,  there  is 
no  danger  of  a  typhoon  near,  the  weather  to  Ije  expected  in  this  case  is  that  indicated 
in  the  note  of  the  barometer;  on  the  eastern  coast  of  the  archipelago  the  winds  will 
blow  generally  from  the  north,  or  rather  between  the  N.  and  E.,  which  will  increase 
in  strength  as  the  needle  rises;  these  winds  will  sometimes  ])e  stormy  on  that  coa.st, 
especially  Avhen  the  needle  approaches  the  upper  limit  7()7,  and  more  so  if  it  passes 
beyond  that  limit,  which  seldom  occurs,  and  to  a  very  slight  degree  in  the  months  of 
December  and  January.  The  rains,  without  being  constant,  will  still  be  frequent, 
constituting  properl}-  the  rainy  season  on  that  coast.  On  the  western  coast  fair 
weather  generally  prevails  and  the  winds  have  not  the  force  they  display  on  the 
eastern  coast;  however,  sometimes  the  rains  will  reach  it,  which  will  take  place 
when  the  precipitation  on  the  eastern  coast  is  prolonged  and  abundant,  for  in  that 
case  the  clouds  carried  away  by  the  winds  of  the  first  quadrant  usually  cross  the 
island  without  having  deposited  all  the  water  which  the  condensation  of  the  vapors 
had  formed  on  the  other  coast. 

If  the  needle  goes  beyond  759  in  any  of  the  said  months  at  the  hours  of  the  maxi- 
mum, attention  must  be  given  to  the  movements  it  may  have  successively  and  to 
the  prevailing  winds.  But  the  explanation  of  this  case  corresponds  to  the  reading 
of  variable  weather. 

Second  reading. — Variable  weather:  With  winds  from  the  first  or  fourth  (juarter 
from  October  to  January,  suspicious  weather;  in  the  other  months  variable  weather. 
With  winds  from  the  second  or  third  quarter,  variable  weather. 

Before  enlarging  on  the  reading  corresponding  to  variable  weather  it  will  not  be 
out  of  place  to  state  that  Ave  call  winds  of  the  lirst  quadrant  (quarter)  those  com- 
prised between  X.  and  E.,  of  the  second  those  included  between  E.  and  S.,  of  the 
third  those  comprised  between  S.  and  W.,  and  finally  winds  of  the  fourth  those  com- 
prised between  W.  and  N. 

This  being  established,  the  needle  usually  places  itself  in  the  division  marked 
"  Varia])le  weather"  from  ^Nlay  to  September,  inclusive,  the  lower  limit  of  its  oscilla- 
tion being  more  exact  in  the  hours  of  its  daily  minimum — that  is,  between  3  and  4 
in  the  afternoon  and  3  and  4  in  the  morning.  In  the  hours  of  its  maximum  it  may 
rise  to  the  division  "North  winds,"  but  it  never  rises  as  much  as  in  the  months  when 
these  winds  usually  prevail,  and  if  at  any  time  it  rises  a  great  deal  and  passes  this 
limit  of  various  divisions,  reaching  the  height  of  763  and  764,  this  is  usually  a  sign 
that  within  a  few  days  there  will  be  a  change,  generally  a  cyclonic  storm  or  typhoon, 
although  it  can  not  be  concluded  from  this  that  it  will  break  out  in  the  locality.  For 
this  it  will  be  neces.«ary  to  await  the  movements  which  the  needle  presents  when  the 
storm  approaches  and  depend  upon  what  these  may  indicate  afterwards. 

I  have  said  that  if  in  the  months  from  October  to  April,  at  the  hours  ol  its  daily 
maxirnum,  the  needle  pa.sses  out  of  the  division  759  and  enters  into ' '  Varial  )le  weather, " 
attention  should  be  paid  to  the  successive  movements  the  needle  may  have  and  to 
the  prevailing  winds;  because  in  these  months  going  out  of  said  division  is  always 
the  effect  of  a  typhoon,  which  is  .still  distant,  but  which  may  pass  through  the  locality. 
In  order  to  ascertain  this,  see  if  the  needle  continues  falling  slowly  and  if  the  winds 
remain  fixed  between  N.  and  W.  or  between  N.  and  E.  If  this  takes  place,  it  is  cer- 
tain that  the  storm  is  aj)i)roaching  the  locality.  In  proof  of  this,  it  will  be  seen  that 
at  4  in  the  afternoon  or  in  the  morning,  which  are  the  hours  when  the  barometer 
should  V)egin  to  rise,  it  will  reniain  stationary  or  continue  falling,  the  squalls  will 
begin  to  be  repeated,  and  the  gusts  of  wind  will  be  more  frequent  and  stronger.  Not- 
withstanding, the  typhoon  will  not  be  severe  except  in  case  the  needle  should  pass 
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f)iit  <if  tlic  (livisiuii  ■■  rvphoKii  sntncw  hat  ilistaiit "  ami  fiiff-r  that  of  "Ty|>li<H>n  in  the 
liicality  or  vi-iv  lu-ar,"  the  winds  n-niainiiit.'  in  the  lir^^t  or  fourth  i|iiartcr.  If,  U-fon- 
tlic  ni'»'<llc  fiitcrH  thi-  space  "T\  phoun  in  the  locality, "  thi'  winds  should  chanm-  to  tiu' 
second  or  third  ipiartir,  then  the  typlionn  is  passing'  to  the  N.  or  to  the  S. — to  the  N.  if 
the  vviiH  Is  chancre  hy  the  \V.  to  the  third  <|uaiter;  to  the  S.  if  they  chancre  to  the  second 
(jnarter,  vi-erin^'  l>y  the  K.  Kroin  the  time  this  chan).'e  takes  place  the  nee<lle  will 
rojiiic  to  fall  and  the  !i,scent  will  soon  lM'),'in,  indicating  that  the  typhoun  is  departinj^. 

If  the  nee<iledoes  not  ;.'o  outsiile  of  this  division  duriii>;s:iid  months — that  ii^  tonay, 
from  May  to  Sept«'nd>er,  hoth  inclusive — then  there  is  not  the  slijjhest  danger  of  a 
storm;  the  oidy  fhint:  which  may  he  exiK-cted  in  this  cast-  is  that  there  may  he  local 
whirlwinds,  hut  passing:,  which  have  no  more  importance  than  that  they  hrin;r  with 
them  the  ^'eiieration  of  electricity,  which  usually  accoiujianies  them,  or  that  the 
showers  continue  for  some  time  and  winds  from  the  thinl  (juarter,  if  the  noedlt*  had 
jireviously  indicated  "Typhoon  somewhat  distant." 

Tliird  nniliiK/. — Typhoon  soiuewhat  distant:  With  winds  from  the  first  or  fourth 
quarter  the  typhoon  is  approaching'.  With  winds  from  the  second  or  third  (|uart«T, 
it  is  jroin^  awav— "colla." 

The  needle  <I(H'S  not  enter  on  this  spa<t'  except  in  consiMmenee  of  a  cycloni<'  storm 
or  typhoon  which  is  still  distant.  In  the  months  of  April  an<l  May,  at  the  hours  of 
tlu'  mininuun  of  the  afternoon — that  is  to  .say,  from  li  to  5 — it  .sometimes  pa.s.ses  the 
limit  7.V1  without  the  aln.ve  liein<.' verified;  hut  this  rarely  hapi)ens,  to  a  small  de^'ree, 
and  on  days  when  the  heat  has  heen  exct-.ssive;  in  the  other  months,  and  even  in 
April  and  May  outside  of  the  hours  cited,  it  is  always  the  effect  of  a  typhoon  which 
is  at  sonu-  distance. 

The  nei'illi-  havin>r  entered  the  division  "Tyjihoon  pomcwhat  distant,"  it  niav  he 
known  whether  the  storm  is  approachin;:  l>y  the  persistence  or  variahility  with  wliich 
the  win<ls  blow  from  the  (irst  or  fourth  ipiarter,  while  the  needle  coritimies  to  fall, 
and  on  the  more  or  less  rapiil  tle.>^cent  of  the  same.     In  treneral,  it   may  he  said  that 

if  the  needle  reaches  T'll,  the  lower  limit  of  "Typl n  somewhat  distant,"  without 

the  winds  havin;r  et-a.sed  to  Mow  from  the  first  or  fourth  <|uarfer.  alth.iu<:h  thevmav 
have  hei'U  liL'lit.  the  storm  will  he  severe  and  the  winds  will  ace |ui re  the  force  ot' what 
is  conunonly  understood  here  asatyi>hoon;  hut  if.  while  the  needle  is  niovirij;  be- 
twi'en  To.")  and  7")!,  the  winds  are  blowin;,'  now  from  the  .s«'cond  and  now  from  the 
third  qnarter,  although  they  may  afterwanls  chantre  aj:ain  to  the  first  or  to  thi'  fourth, 
then  the  storm  will  not  exceed  the  severity  which  the  storms  eonnnonly  calle<l 
"colliis"  usually  develop. 

The  two  preceding  cases  can  be  readily  di.^tingnished  by  the  way  in  wliich  each 
pre.sents  it.self;  in  the  first  case  the  needle  dining  the  rising  hours — that  is  to  sav, 
from  4  to  10  in  the  morning,  or  from  4  to  10  at  night — will  remain  stationary  or  will 
fall  a  little:  then  from  10  to  4  in  the  afternoon,  or  from  10  to  4  at  ilawii,  it  will 
tall  considerably;  the  sky  from  the  l)eginning  will  be  covered  with  a  milky  white 
veil,  quite  opaipie,  ami  toward  the  K.  it  will  1k^  comjiletely  closed;  toward  the  W. 
it  will  be  clearer,  making  a  marked  contrast  with  the  E.;  from  time  to  time  the 
den.se  clouds  wliich  appear  heaped  uj)  toward  the  K.  will  extend  almost  over 
the  entire  sky  and  will  let  fall  light  showers,  known  by  the  name  of  line  drizzle; 
the  winds  will  continue  between  N.  and  W.,  or  In^ween  N.  and  K.,  refreshing  at 
times  and  scpially;  at  intervals  the  sky  will  again  become  clear  of  cloutls,  but  the 
den.se  w  liite  veil  of  w  hich  w f  havt'spokeii  always  remaining,  called  in  meteorology  the 
cirrus  veil,  w  hich  will  o<-casion  the  formation  of  .<olaror  lunar  halos;  these  plu-nonH'na 
will  go  on  reproducing  themselves  succe.^sively  at  intervals,  which  will  beKhorteras 
the  ne*'dle  goes  on  falling,  and  with  ever  increasing  intensity,  .so  that  wiiat  were  at 
lirst  light  show t'l-s  are  soon  converted  into  s(|ualls  of  wind  and  rain,  which  will  be 
at  last  continued  and  violent,  the  needle  continuing  to  fall,  while  the  winds  do  nf)t 
change  to  the  .se<ond  or  third  (|uar»er.  When  these  have  readu-d  the  WSW.  and 
sometimes  the  SW.  or  tlu'  KSlv,  if  the  wind  veer.-  by  the  K.  the  nee<lle  will  eea."Je 
falling  ami  the  a.scent  will  soon  commence.  From  this  moment  you  may  In*  sure 
that  the  storm  is  pa-^^sing  away:  but  it  can  not  be  .said  that  tin-  force  of  the  w  iml  w  ill 
iuunediately  diminish,  because  this  deju'iids  on  circumstances  which  it  i.s  irrelevant 
to  refer  to  here.  In  general  it  will  not  in<Te;i.se,  and  it  is  likelv  to  be  the  same  for 
.some  time  if  the  winds  which  have  prevaile<l  while  the  needle  wats  falling  were 
light,  <ir  it  will  .soon  diminish  if  the  lirst  winds  were  strong.  In  all  ea.ses  the  storm 
will  end  with  w  inds  eomnrisi'd  U'tween  the  SH.  and  SW. 

The  second  ca.se  is  more  complex  than  the  lirst,  and  may  be  reduced  to  three  prin- 
cipal cla.s.ses  of  storms: 

1.  That  present  themselves  in  the  beginning  a«  the  preoe<ling  ca.'se,  with  almost  tlie 
.siinie appearance  of  the  skv,  but  the  barometer  falling  less  in  the  hours  of  des«'ent, 
and  rising  some,  although  little,  in  tho.se  of  asi-ent.     The  winds  will  be  ligiit  and  sta- 
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tionary  in  the  fourth  or  in  the  first  quarter  until,  wlien  the  1)arometer  reaches  753  or 
752,  the  wind  juiniistothe  SW.  andalon^'and  cdntinued  scjuall  of  wind  and  rain  begins. 
The  ascent  of  the  barometer  will  soon  begin  again,  all  finishing  thus  in  the  course  of 
a  single  day  or  in  a  few  hours.  Tliis  ea.se  is  the  effect  of  a  storm  which  is  passing  to 
the  E.  and  the  N.  successively,  and  at  some  distance. 

2.  That  the  barometer  begins  to  fall  without  the  sky  being  very  much  changed,  and 
with  little  stability  in  the  winds,  which,  although  in  general  they  will  l)e  from  the 
first  or  fourth  ([uarter,  will  sometimes  jump  to  the  second  or  third.  The  first  day 
the  barometer  will  fall  little  and  the  oscillation  in  the  hours  of  ascent  and  descent 
will  be  somewhat  altered,  but  will  not  be  wholly  different.  The  second  ilay  it  will 
fall  more,  and  so  on,  successively,  so  that  the  mininnun  of  each  day  will  ]>e  less  than 
that  of  the  previous  day.  When  the  barometer  reaches  its  minimum  descent,  and 
sometimes  after  the  a.-^cent  has  already  begun,  the  heavy  showers  and  wind  from  the 
SW.  will  l)egin,  interrupted  by  lulls  of  some  liours,  and  so  it  will  continue  for  sev- 
eral days  until  the  barometer  is  already  quite  high.  This  case  is  the  result  of  cyclonic 
cente'-s  which  are  located  sometimesto  the  NNW.  or  to  the  N.  of  the  archipelago 
from  June  to  September,  inclusive,  remaining  sometimes  stationary  for  a  long  time 
and  without  the  movement  of  transference  which  characterizes  other  centers  of  this 
sort.  The  intensity  and  iluration  of  this  kind  of  storms  depend  on  the  distance  at 
which  said  cyt-lonic  centers  are  located,  and  on  the  class  of  depression  which  causes 
them,  and  on  the  ])roducing  causes  of  this  depression.  In  these  cases  the  barometer 
alone,  by  its  ascent,  fixity,  or  descent,  will  indicate  whether  the  storm  is  increasing, 
if  it  will  remain  the  same,  or  if  it  is  going  to  disappear,  but  it  will  not  tell  definitely 
when  it  is  going  to  stop. 

3.  Finally,  the  third  class  of  storms  of  this  kind  that  may  be  observed  here  is  due, 
not  to  a  single  depression,  but  to  a  system  of  depressions  which  frequently  take  place 
in  the  same  nionths  cited  and  whicli  pass  to  the  E.  and  N.  of  Luzon  at  intervals  of 
two,  three,  or  four  days  from  one  another.  The  first  of  these  depressions  presents 
itself  like  that  f)f  the' first  case;  there  follows  an  interruption  of  one,  two,  or  three 
days  and  then  another  depression  returns,  and  so  on  successively;  the  l>arometer 
lowers  a  little  in  each  one  of  these  and  also  rises  a  little  in  the  intervals  in  which  the 
winds  usually  return  to  the  first  or  fourth  quarter,  being  light  whenever  they  are  in 
these  pointsand  squally  and  usually  accompanied  by  rain  when  they  jump  to  the 
third  quarter.  The  duration  of  these  storms  dei)entls  on  the  number  and  form  of  the 
depressions  from  which  they  originate.  These  three  kinds  of  storms,  -which  I  have 
just  described,  constitute  what  are  usually  called  here  "  CoUas." 

Fourth  readier;. — Typhoon  near  or  in  the  locality:  With  winds  from  the  first  or 
fourth  quarter,  the  typhoon  is  coming;  with  winds  from  the  second  or  third  quarter, 
it  is  passing  and  leaving. 

If  the  needle  enters  this  division  and  the  winds  continue  blowing  from  the  first  or 
fourth  quarter,  you  may  l)e  sure  that  the  storm  will  l)urst  with  violence;  if,  on  the 
contrary,  the  winds  have  already  changed  to  the  WSW.,  or  to  the  ESE.,  when  the 
needle  falls  lielow  the  upper  limit  of  751,  then  the  storm  will  be  relatively  light. 

Fifth  and  xixth  readings. — Severe  and  destructive  typhoon:  If  the  sky  clears  and  the 
wind  abates,  the  vortex  is  passing  through  the  locality;  violent  gusts  from  the  first 
and  third  quartei-s,  will  continue;  if  the  wind  veers  from  N.  to  S.  by  the  AV.,  the 
vortex  is  passing  to  the  N.;  if  the  wind  turns  from  N.  to  S.  by  the  E.,  the  vortex  is 
passing  toward  the  S. 

If  the  needle  enters  in  the  first  of  these  divisions,  the  typhoon  is  always  severe,  and 
it  will  be  more  so  if  it  enters  when  the  winds  continue  ])lowing  from  the  first  or 
fourth  quarter.  In  case  the  vortex  passes  through  the  locality,  a  clearness  will  be 
noticed  toward  the  E.,  which  will  slowly  extend  until  it  reaches  the  zenith  of  the 
observer.  The  winds  w  ill  greatly  diminish  in  violeni-e,  and  possibly  will  calm  down 
altogether,  a  singular  contrast  being  noteil  between  the  strength  of  the  previous  wind 
and  the  relative  or  absolute  calm  experieni'ed  while  the  vortex  is  passing.  The  storm 
in  this  case  is  not  yet  finished.  AH  this  time  the  banmieter  will  remain  at  its  low- 
est point.  When  "the  vortex  has  pa.ssed,  it  will  ])egin  to  rise,  and  the  winds  will 
again  blow  with  violence,  whose  intensity  and  duration  will  generally  be  in  an 
inver.se  ratio  to  that  which  the  winds  had  In  the  anterior  part  of  the  storm,  so  that 
the  more  violent  and  prolonged  these  may  have  been  the  less  those  will  be,  and,  on 
the  contrary,  the  intensity  and  duration  of  the  winds  succeeding  the  storm  will  be 
the  greater,"  as  that  of  the  preceding  may  have  been  less,  relatively  speaking. 

The  length  of  time  which  the  calm  ofthe  vortex  may  last  is  variable,  but  it  always 
allows  a  few'  moments  of  truce  to  prepare  to  receive  the  winds  which  are  to  come 
from  the  second  or  third  quarter.     *    *    * 
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OBJECT    FATIIKK   AHil  K    HAD    IN     MIND  ON   INVENTING;    IMS     HAKOCYCLO- 

NOMKTKIJ. 

l"p  f<)  this  point  we  havo  (IrscrilM'd  FjitluT  Fiiuiii's  fKiromctcr,  the 
inditiitioiis  of  which  iiic  n'stri«t('(l.  as  its  iiivt-ntor  himself  says,  to  the 
limit«'(l  zoiK'  of  our  archipdajro.  Fatlicr  Alt.'^ur.  (U'sjrinjr  to  perfect 
.siu'h  a  vahial)h'  iiistnimciit.  advanced  one  more  step,  and  conceived 
the  id«'a  of  making.'-  it  useful  and  a{)plical>h'  to  all  the  extreme  Orient, 
as  will  he  seen  in  th«' description  of  the  l>arocy«lonometei.  which  we 
reproduce  here  with  the  jifreatest  pleasure.  Hut  first  our  read«'rs  will 
permit  us  t(»  say  a  few  words  leu-ardinu;  the  principal  reasons  which 
induced  Father  Alj^ue  to  oHei"  this  new  apparatus  to  the  j)ultlic.  He 
himself  ex|)lains  them  in  the  proloi»-ue  to  the  little  Sj)ani>h  work.  The 
Barocyclonomet«'r.  in  the  followinir  terms: 

Two  reiu^oiiH  iiiiiinly  iii<luce<l  uie  to  j>r<H'iire  the  constniction  of  the  new  apparatus 
which  i.s  (lescrilH*<l  in  this  little  lK)ok.  The  first  was  considering  the  great  conven- 
ience, not  to  sjiy  necessity,  of  a  l)aronieter  which  coiiM  \k'  use<l  indir^criniinately  in 
all  the  latitudes  of  the  Far  Ka.<{,  now  that  the  exigencies  of  traffic  and  conunerce  on 
the  one  hand,  and  the  manifold  con-iiderations  of  an  international  character  on  the 
other,  o|K'n  each  ilay  new  courses  to  the  freciuent  navigation  of  our  mariners  of  the 
Navy  as  well  its  of  the  merchant  sliijts.  And  as  it  is  true  in  these  se;L<  the  meteoro- 
logical elements  present  such  different  «'hararteristics  that  it  sometimes  hajtjK'ns  that 
the  navigator  in  a  single  voyage  fiinls  normal  barometric  heights  as  divert'  as  754  nun. 
and  7"iH  mm.  in  the  short  distance  which  st-parates  Hongkong  from  Nhinila,  and 
771  nun.  and  7.'iVt  nnu.  In-twin-n  Chefoo  and  Iloilo,  it  is  <juite  imp(»ssil)le  in  thes«'  (ut-es 
toapplythe  tixed  readings  which  are  commonly  engravtHl  on  the  faces  of  harometen*, 
even  the  lx*st  of  them,  as  are  those  of  the  p<n)ular  barometer  of  Father  Faura,  which 
is  only  ai)plicable  to  the  limite<I  zone  of  our  archipelago.  Add  to  this  that  in  the 
sea.sof  this  Far  luist  the  barometric  height  limit  of  tlie  extreme  zone  of  the  typhoons, 
a  datum  <»f  capital  im]>ortance.  tiuctuates  In'tween  very  <liffcrent  values,  such  as 
7(v>  mm.  for  the  parallels  2r)°-:\'2°  north  latitude,  and  756  mm.  for  the  parallels 
10°-16°  north  latitude  during  the  winter  months.  For  which  rea.>^on  it  is  im|K)ssible 
for  the  mariner  to  be  able  to  navigate  securely  and  anticijiate  the  danger  of  such  ter- 
rible meteors  by  using  a  "connuon  reading"  in  sea.s  where  the  extreme  baronietric 
heights  of  the  Iwxly  of  the  cyclone  differ  normally  more  than  8  mm.  How  tliis  ditfi- 
culty  has  been  obviated  in  the  aneroid  the  reader  will  see  in  the  course  of  this  work. 

The  other  ri'ason,  of  no  less  weight,  is,  having  oljservtxl  with  .s<irrow,  tliat  the 
popularization  of  Father  Faura'a  barometer  has  given  rise  to  some  manufacturing 
tirms  imitating  sai<l  aneroids  in  such  a  way,  in  order  to  nut-t  with  j>rofit  industrial 
competition,  that  fre<|uentiy  the  observer,  instead  of  finding  in  them  an  accurate 
and  trustworthy  in.^trument,  as  would  be  right,  linds  himself  with  a  hardware  toy 
cajiable  of  discre<liting  the  good  arrangi-ment  of  the  indications  anil  rea<ling  on  the 
face,  if  its  fame  were  not  .>^o  justly  establishe<l.  Several  times  we  have  stvn  Father 
Faura  lament  this  j)ernicious  abu.s^,  which,  unfortunately,  has  no  reme<ly.  For  this 
reai»on,  now  that  the  advisability  of  offering  a  new  apparatus  to  tlie  i)ublic  is  recog- 
nizee! which,  on  account  of  being  universal,  may  l)e  used  al.so  in  other  latitudes  than 
tho.«e  of  our  archipelago,  we  shall  from  the  very  beginning  make  sure  of  the  most 
inijxirtant  point,  which  is  the  fidelity  of  the  instnnnent,  so  that  j>ersons  who  wish 
to  have  the  <juality  of  their  barometer  guarantee<l  can  have  it.' 


'The  construction  <jf  this  instrument  was  entruste*!  to  the  house  of  the  maker,  G. 
Lufft,  of  Stuttgart.  The  ))arometer  and  the  cyclonometerareconstructe<l  s<>parately, 
in  order  that  those  who  use  Father  Faura's  barometer,  which  is  so  popular  in  this 
archiiR'lago,  may  complete  it  without  h»  much  exi>ense  l)y  simply  getting  the 
cydonometer. 

The  two  above  reasons  refer  exclusively  to  the  aneroid  of  the  new  apparatus. 
Touching  the  cydonometer,  there  is  no  rea.>'on  to  enlarge  on  the  jjractical  us«'fulness 
which  tlie  mariner  may  derive  from  it,  principally  in  his  voyages  on  the  high  seas. 
Whoever  reads  this  itam|)hlet  may  judge  for  himself  of  it.  We  oidy  claim  to  offer 
him  one  as  a  guide,  simjilifying  the  apjiaratus  so  that  he  can  manage  it  even  in  cji.<e8 
when  the  manifold  attentions  to  diverse  maneuvers  and  the  anxiety  and  confusion 
which  usually  aitouipany  the  inuninence  of  danger  do  not  give  an  opportunity  for 
complicated  calculations. 


f 
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Up  to  this  point,  quoting  Father  Algue,  it  may  be  added  to-day  that 
the  first  reason  given  l)y  him  is  now  so  much  stronger,  for  with  the 
recent  annexation  of  these  islands  ])y  the  United  States  navigation  on 
the  seas  to  the  N.  and  K.  of  Luzon  has  been  very  greatly  increased, 
and  conse([uently  an  instrument  which  to  the  merit  of  Father  Faura's 
barometer  adds  the  incom])aral)le  adxantage  of  being  applicable  with 
the  greatest  facility  to  ditiVrent  liititu(h\s  throughout  the  Far  Fast, 
must  be  very  highly  appreciated  by  mariners. 

But  let  us  look  at  the  description  and  use  of  this  new  apparatus. 
We  take  it  from  th<^  pamphlet  The  Barocyclonometer: 

THK    }iAROCY('T.OX()METEK — DKStMlIPTTON    OF   THK    INSTRUMENT. 

The  l)arocyclonometer  is  no  more  than  an  aneroid  ])arometer  com- 
bined with  a  cydonometer. 

BAROMETER. 

The  barometer,  which,  according  to  intelligent  persons,  is  most 
carefully  made  and  one  of  the  best  aneroids  which  have  been  imported 
into  the  Philippines,  Avas  made  with  the  intention  that  it  coidd  be  uni- 
versally used  throughout  the  Far  East  and  that  its  scale  could  be  used 
for  the  latitudes  comprehended  between  0'-  and  50^^  north  latitude  and 
for  heights  from  0  to  900  feet. 

To  this  end  the  divisions  are  engraved  on  an  annular  disk  of  silver- 
plated  metal,  which  is  sul)dived  into  three  dilierent  sections.  The 
first  indicates  the  monsoons  and  normal  weather;  the  second,  variable 
weather;  and  the  third,  which  is  the  most  important  of  all,  serves  to 
indicate  the  relation  which  exists  between  the  atmospheric  pressure 
and  the  diverse  zones  of  a  typhoon. 

A  special  study  has  l)een  made  to  find  the  value  of  the  mean  pressure 
in  the  exterior  limit  of  the  typhoon  in  different  latitudes  and  in  the 
different  months  of  the  year.  The  introduction  of  the  movable  annular 
disk  in  the  barometer  is  based  on  the  result  of  this  study.  ^ 

We  regard  the  entire  area  of  a  typhoon  as  divided  into  four  zones, 
which  we  specify  with  the  letters  A,  B,  C,  and  D,  the  zone  A  being 
the  outermost. 

CYCLONOMETER. 

The  cydonometer  represents  graphically  a  horizontal  section  of  the 
lowest  surface  of  the  typhoon.  It  is  divided  into  four  concentric  zones 
which  correspond  to  the  four  divisions,  A,  B,  C,  and  D,  of  the  mova- 
ble disk  of  the  ])arometer.  The  directions  of  the  inferior  currents 
around  the  vortex  in  each  one  of  these  zones  are  represented  by  small 
arrows,  and  that  of  the  vortex  ])y  a  larger  arrow.  The  circles  which 
divide  the  zones,  as  well  as  the  arrows,  are  engraved  on  a  disk  of 
silver-plated  metal,  which  is  moval)le  about  its  center  and  is  inclosed 
in  a  case  covered  with  a  crystal.  Over  this  crystal  there  are  two  long 
needles.    One  of  them  is  graduated  from  the  center  to  two-thirds  of  its 

*  Making  use  of  the  table  which  we  give  later  on,  the  in.strument  may  be  used  for 
north  latitudes  comprised  between  0°  and  50°,  although  the  indications  of  some 
barometers  do  not  reach  more  than  25°  north  latitude. 
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semik'njrth  into  «»in'  lumdrccl  «'(jiml  jKirts.  and  tlif  other  lias  at  two- 
thirds  of  its  scinih'ntrth  a  soiiicw  hat  >Miall»'r  necdU'.  whidi  is  iiiovahlo 
al)oiit  its  ccntor.  Both  h>n<r  needles  are  phiced  so  that  tiieir  center 
eoinc-ides  with  tliat  of  the  disk  and  they  may  also  he  moved  around  it 
liy  means  of  u  small  Imtton.  Th«'ir  lenj^th  is  o(|iml  to  the  diameter  of 
the  outer  zone  A  of  the  typhoon. 


USE    AND    MANAOEMKNT    oK    IIIK    INSTKIMENT. 

The  barometer,  in  conjunction  with  tiie  «v<lononieter.  can  trjve  a 
])rohal»Ie  solution  of  the  followin*,'-  proldems: 

1.  What  is  the  atmospheric  pn'ssure  in  the  neijjhhorhfxxl  of  a 
typhoon,  at  its  outei-  limit,  as  well  as  at  ditl'erent  distances  from  the 
Vortex  '. 

2.  How  can  the  existence  of  a  typhoon  he  known? 

3.  How  can  the  pctsition  of  the  vortex  lie  known? 

4.  H()W  can  the  piohahle  distance  of  the  vortex  be  found? 

5.  How  can  the  direction  of  the  vortex  at  any  jj^iven  moment  be 
calculated '. 


WHAT    IS   THK    ATMOSPHERIC     PKRSSIRE     IN    THE    XKICIIRORHOOn    OF    A    TYPHOON,    AT     ITS 
OCTER    LIMIT,    AS    \\V.\.\.    AS    AT    DIFFERENT    DISTANCES    FROM    THE    VORTEX? 

The  pressure  at  the  outei-  limit  of  a  typhoon  varies  accordintr  to  the 
latitude  and  accordinir  to  the  atmospheric  conditions  which  chano-e  in 
the  course  of  the  year.  This  is  the  reason  why  w«»  divide  the  months 
of  the  year  into  three  o'roui)s-  because  the  conditions  of  the  typhoons 
in  the  months  correspondmo-  to  eacli  one  of  these  j^roups  are  very 
similar. 

As  the  fruit  of  a  comparative  study,  based  on  long  experience,  of 
the  atmospheric  pressure  in  the  nei»rhl>orhood  of  the  outer  limit  of 
typhoons  and  the  normal  pressure  (hirinjj  the  year  in  various  latitudes, 
we  present  the  following;  table: 

liaromeiric  heights  ul  tlie  uulrr  limit  oj  Zone  A  of  <i  tifphwui  in  the  Northern  Hemisphere. 


Between  parallels 

0°-ll°N 

IIMT" 

17°-21° 

•.•10-2S° 

:'.=-:«•» 

:f.'^-3o>= 

35°-«P 

40°-50° 


Period. 


Throughoiit  the  year. 
During  the  months  of 
DuriiiK  tlie  months  of 
I)urinK  tlie  months  uf 
Durinjf  the  months-  of 
Ptiriiij;  the  motiths  of 
I>iiring  the  months  of 
During  the  months  of 
Durint;  the  months  of 
UnrinK  the  months  of 
DiirinK  the  months  of 
Iiiirint;  the  months<if 
DurinK  the  montlisof 
IHirinj;  the  months  of 
DnriiiK  the  months  of 
Ixirinir  the  motitlis  of 
Diiriiif;  the  niontlis  of 
Dtiriii);  the  months  of 
During  Ihi-  months  of 
Throughout  the  year. 


tirst  SToup. 

seeond  und  thini  (groups. 

Iip<t  jtroup. 

secoinl  proup. 

thinl  Kroup. 

tirst  proup. 

second  ifroup. 

thinl  Kfoup. 

lirst  KToup. 

ocIoIkt  and  November. 

April  and  May. 

third  j;rf)up. 

lirst  jjroup. 

.s«>eond  jrniup. 

third  KToup. 

tirst  irroup. 

sefon<l  Kfoup. 

thinl  Kt^uip. 
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Oil  account  of  the  inark(>cl  iiiHiionco  which  the  relative  positions  of 
the  seas  and  tlie  continents  exercise  on  the  normal  atmospheric  pres- 
sure, the  following-  restrictions  should  be  introduced  in  the  values  of 
the  preceding  table: 

From  Sumatra  to  the  Caroline  Islan(l^^,  or  from  95°  to  150°  E.  of  Greenwich. 
From  theCnilf  of  Siam  to  the  Lad  rone  Islands,  or  from  100°  to  145°  E.  of  (Treenwicli. 
From  Tonijuin  to  the  Ladrone  Islands,  or  from  105°  to  145°  E.  of  Greenwich. 
From  the  Continent  of  Asia  to  150°  E.  of  (ireenwich. 

A  mere  inspection  of  the  preceding  tabl(>  will  Fully  jjrove  the  need 
mariners  have  for  our  l)arometer. 

The  small  red  arrow  on  the  annular  moval)le  disk  should  he  placed 
so  as  to  indicate  the  pressure  given  in  the  preceding  table,  and  then 
all  the  other  divisions  will  indicate  the  weather  according  to  the  parallel 
in  which  the  observer  tinds  himself. 

The  pressure  on  entering  Zone  A  is  4  mm.  (0.1(3  inch)  higher  than 
the  limit  of  Zone  B,  and  on  entering  this  the  pressure  is  also  4  nmi. 
(0.16  inch)  higher  than  that  of  Zone  C.  This  Zone  embraces  7  mm. 
(0.28  inch). 

The  distance  of  Zone  A  from  the  vortex  of  the  typhoon  varies  from 
120  to  150  miles;  that  of  Zone  B  from  60  to  120.  The  maximum  dis- 
tance of  Zone  C  is  60  miles  and  the  minimum  some  10  miles.  Zone  D 
is  already  in  the  vortex  or  very  near  it. 

EXISTENCE   OK   THE   TYPHOON. 

The  indications  of  the  barometer  having-  been  accommodated  to  the 
parallel  of  the  observer  l)y  the  placing  of  the  little  red  arrow,  as  we 
have  just  said,  as  soon  as  the  needle  of  the  ))aromet('r  enters  Zone  A 
it  is  probable  that  the  observer  is  at  some  point  in  Zone  A  of  the 
typhoon;  and  if  besides  there  is  noted  in  the  ])arometer  a  tendency  to 
fall  the  observer  ma^^  be  sure  that  it  is,  indeed,  from  the  influence  of 
a  typhoon. 

POSITION    OF   THE    VORTEX. 

To  find  the  position  of  the  vortex  the  observer  should  place  himself 
in  the  plane  of  the  cyclonometer,  according-  to  the  height  of  the 
barometer  and  the  direction  of  the  w'ind  or  low  clouds;  this  he  will 
find  represented  by  some  of  the  small  arrows  engraved  on  the  disk. 
This  done,  he  will  soon  see  where  the  vortex  is  on  the  plane  of  the 
c^X'lonometer.  For  this  purpose  he  may  also  make  use  of  1  of  the  long 
needles  of  the  cyclonometer.  placing-  it  so  that  one  of  its  extremes  coin- 
cides with  the  intersection  of  the  small  arrow,  which  indicates  the 
direction  of  the  w'ind  then  prevailing,  and  the  circumference  which 
divides  one  zone  from  another;  the  opposite  end  of  said  long  needle 
will  indicate  the  position  of  the  center,  on  the  card,  of  the  winds  en- 
graved around  the  cyclonometer. 

Dl.STANCE   OF   THE    VORTEX. 

The  probable  distance  from  the  center  is  given  on  the  face  of  the 
barometer  itself. 

Zone  A  has  4  divisions,  as  we  have  said  before;  the  barometer 
passes  through  it  with  a  very  slow  descent.  The  distance  has  been 
estimated  to  be  from  120  to  lo(-  miles. 


REPORT    OF    THK    PHILIIM'INK    COMMISSION.  337 

The  desf'ont  of  the  l)aroinoter  in  Zone  B  is  a  little  more  marked,  and 
the  estimated  distance  is  from  HO  to  120  miles. 

In  Zones  ("  and  1>  the  haroiiu'tiie  descent  is  rapid,  and  the  distance 
from  tin'  vortex  is  less  than  (Jo  miles. 

Each  one  of  these  details  is  si'ientitieally  ))ro\en  in  tiie  al)Ove- 
nientioried  |):iin|)hlet. 

MOVKMKNT    ASK    |)IUK<TI<»N    iiK    THK    VilRTEX. 

When  once  the  (»hsei-ver  has  phiced  himself  in  any  <»f  1  lie  zones  of 
the  eyclonomet«'r  he  may.  hy  maKiii«r  u>e  of  the  two  needh-s.  ascertain 
the  movement  and  diiection  of  the  voi'tex  hy  earrvinj^  out  the  follow- 
intf  instructions: 

Place  tlie  cential  arrow  en«rraved  on  the  disk  aceordin^r  to  the  aver- 
B.ge  trajectory  which  the  ty|)h(»ons  foUow  in  the  latitude  and  month  in 
which  the  ohseiver  i^.'  movinef  the  disk  for  this  ])urj)ose.  If  the  l)arom- 
eter  contimies  faliinLT  and  tlie  ol)server  sees,  for  example,  that  it  is 
enterinef  Zone  C.  then  he  should  place  the  douhle  needle  so  that  the 
end  opposite  the  one  on  which  it  lias  the  small  lu'edle  coincides  with 
the  intersection  of  the  small  ai-row  wlii<h  indicates  the  ])revailint^  wind 
and  the  circumference  which  divides  Zone  C  from  H;  the  other  end 
will  j(ive  him  th«>  position  of  the  vortex,  as  has  lieen  said  before.  If 
the  barometer  still  continues  fallin*(,  and  the  winds  increase  in  force 
and  bl(>w  in  the  same  direction,  th<'  vortex  is  approaching  the  place 
of  the  observer,  and  in  the  direction  indicated  l)y  the  needle.  If 
wliile  tli«'  barometer  is  falline-  the  wind  Ncers,  the  ol)server  (leaving 
the  double  needle  in  position)  should  j)lace  the  other  irraduat«'d  needle 
so  that  the  end  which  has  no  «.na<luation  coincides  with  the  intersec- 
tion of  the  small  arrow  which  indicates  the  im'w  direction  of  the  wind 
and  the  circumference  of  Zone  C  When  the  barometer  lowers  in  the 
rising  hours  it<  reading  should  not  be  corrected.  l)ut  if  it  falls  in  the 
di^cending  hours  then  the  value  corresponding  to  the  oscillation  should 
be  added,  in  order  to  ascertain  the  real  (h'scent  of  the  barometer. 

If  the  wind  changes  rapidly  in  direction  the  operation  of  finding  the 
position  of  the  voi"tex  sli(»uld  l)e  frecjuently  repeated,  but  otherwise  it 
will  1>»' suliicient  to  repeat  it  every  twelve  hours,  without  applyingany 
correction  to  the  bai"ometer. 

The  graduated  end  of  the  needle  should  be  toward  the  course  by 
which  the  vortex  has  ])assed  or  is  passing.  For  example,  if  the  vortex 
has  passed  or  is  passing  to  the  south  of  the  observer  the  graduated 
end  of  the  needle  should  be  at  some  point  betw«M>n  east,  south,  and 
west  of  the  compass  card,  as  in  the  second  examj)le.  Afterwards,  by 
comparing  the  two  l)arometi"i<'  readings  i-ori'esponding  to  tin*  directions 
of  the  wiii<l  which  have  been  taken,  the  ])rot»able  trajectory  which  the 
typlu)on  is  following  will  easily  l)e  found.  For  this,  let  A  be  the 
height  of  the  ))arometer  at  the  outer  limit  of  the  typhoon,  which  is 
given  in  the  j)receding  tal)le:  A'  the  height  of  the  baiometer  when  the 
double  needle  was  moved;  A"  the  last  reading  of  the  barometer;  D'* 

'  The  mean  trajertory  of  typhoonn  in  each  one  of  the  twelve  months  of  the  year 
wiL'j  jiulilishi'd  in  the  ahuvo-nu'iitiuiuMl  jmiiiphlet,  paj^e  ."SH. 

*!)''  hiu«  an  arhitrary  vahie  which  we  represent  hy  100  (numher  of  divisiunM  of  the 
gnuluated  nee<lle),  and  X  will  l»e  the  number  of  tHese  divisions. 
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the  distance  of  the  observer  from  the  vortex  when  the  barometer  had 
the  height  A';  and  D"  the  distance  of  the  vortex  at  height  A"  of  the 
barometer.     Applying  tlie  formuhi  of  Foiirnior  we  shall  have: 

a-a^d; 

A-A"~D" 

PRACTICAL    EXAMPLES. 

A  practical  example  will  make  this  operation  clearer.  During  the 
typhoon  of  the  ^-ith  to  the  25tli  of  October,  ISVKS,  we  had  in  Manila, 
at  8  p.  m.  on  the  ^-tth,  winds  from  the  SW.^  W.,  and  at  the  same  time 
the  height  of  the  barometer  was  752.35  mm.  Taking  the  double  needle 
and  making  its  end  coincide  with  the  small  arrow  which  marks  the 
direction  of  the  wind,  we  shall  find  that  the  position  of  the  vortex  was 
NE.i  E.  In  the  early  morning  hours  of  the  following  day,  3  a.  m., 
the  wind  blew  from  the  SSAA  .,  and  the  height  of  the  barometer  was 
751.90  mm.  Now%  moving  the  graduated  needle  we  shall  find  that  the 
new  position  of  the  vortex  w  as  almost  N.i  NE.  Applying  these  data 
to  the  above  formula  we  shall  have: 

755-751.90     100    ^  ^     ^^ 

^=cK — -ro  oK  =  ~v''-  hence  A =85. 
<  55— <  52.35      X 

If,  leaving  the  two  long  needles  in  position,  we  place  the  end  of  the 
small  needle  so  that  it  points  to  the  division  85,  the  direction  of  this 
will  give  us  the  probable  trajectory  which  the  vortex  followed  during 
the  time  which  intervened  between  3  p.  m.  of  the  24th  and  3  a.  m.  of 
the  25th,  namely,  from  E.  i  ^E.  to  W.  i  NW. 

In  Plate  LIX  we  give  diagrams  of  four  t3q^hoons  whose  course  was 
well  known  to  us. 

BAROGRAPHIC  AND  ANEMOGRAPHIC  CURVES  TRACED  BY  THE  SPRUXG- 
FUESS  BAROGRAPH  AND  THE  BEKLEY  ANEMOGRAPH  IN  THE  TYPHOONS 
OF   NOVEMBER    9-10,  1890,  AND   NOVEMBER   15-16,  1891. 

Let  us  conclude  the  subject  of  this  paragraph  and  of  the  preceding 
b}^  a  facsimile  of  the  curves  traced  in  this  observatory  Ijy  the  Sprung- 
Fuess  barograph  and  the  Bekley  anemograph  during  the  passage  of 
two  typhoons  of  November  9-10,  1890,  and  November  15-16,  1891 
(PI.  LX).  And  in  order  that  in  l)oth  the  rehition  of  the  movements 
of  the  barometer  and  the  direction  and  force  of  the  wind  with  the 
different  positions  of  the  vortex  may  be  clearly  seen,  Ave  have  added 
to  the  same  a  plate  of  the  trajectory  followed  by  the  storm  in  crossing 
the  island  of  Luzon.  Besides,  as  both  typhoons  crossed  at  some  dis- 
tance from  Manila,  and  therefore  the  curves  of  our  barograph  can  not 
be  given  as  a  model  of  the  movements  which  atmospheric  pressure 
suffers  in  the  vortex  itself  or  very  near  it,  Ave  have  completed  our 
work  with  the  reproduction  of  the  curve  traced  b}'  a  Kichard  bai'o- 
graph  in  the  meteorological  station  of  ADxiy  when  the  typhoon  of 
November  15,  1891,  passed  very  near  there  and  to  the  south. 

We  have  chosen  these  two  typhoons,  which  passed,  respectivel}-,  to 
the  N.  and  S.  of  Manila,  in  order  that  there  may  be  seen  on  the  sheets 
of  the  anemograph  the  different  veering  of  the  Avinds  obserA^ed  in  both 
cases;  that  is  to  say,  from  the  N.  to  the  S.  by  the  W.  in  the  first  and 
from  the  N.  to  the  S.  by  the  E.  in  the  second  case. 
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XI.— THK   MKTEOliOUXfIC  SKHVICK  OF  THK  (^KNTKAL  OBSERVATORY 

OF  MANILA. 

W«»  eIos«>  this  coinpcndious  study  which  we  hiivfi  iu.st  nuulc  upon  the 
cyfh)nos  of  tho  oxtri'iiir  Orient  with  a  luicf  indication  of  the  nictcoro- 
hjjj^ical  jsiTvicc  of  this  ohsci'vatoiy  and  the  si^nis  which  are  hoisted  in 
Manila  in  the  time  ot"  typhoons. 


I 


Tin: 


MKTKoUdLcMiKAl,    SKKVICK    IN    TIIK    I'l  II I  .ll'I'I  N  KS     MKKoKK     1111. 
OF    MAY.    I  Sits. 


1st 


In  the  Kn<,Tavin<j^  LXI  it  can  he  seen  of  wliat  chara<'ter  the  meteoro- 
logical ser\  ice  was  which  was  used  liy  the  «-entral  observatory  of  .Manihi 
to  announce  the  typlioons  before  the  l.st  of  May,  iSHh,  from  which 
announcements  were  sent  to  tlic  coitsts  of  China  and  Japan,  and  are 
yet  .sent  in  tlie  same  way. 

OFFICIAL   SKISMICAL   MKTKOKOL(  )OICAT.   STATIONS  OF   THK    SKCOND   CLASS. 

Since  1NS4  there  have  been  14  otticial  seism ical  mot<^oroh)<rical  sta- 
tions distributed  over  the  whok>  ishuid  of  Luzon,  to  which,  later  on, 
there  were  added  -t  in  Visayas  wiien,  in  lsi>7.  a  cable  was  laid  to  unite 
these  islaiuls  with  th(^  archipelaijfo. 

In  the  following;- outline  we  jxivc  the  name  and  geographic  location 
of  ea«'h  one  of  these  stations: 


Islanrl. 


Cebu  . 
Do 

Panav 
Do 

Luzon 
Do 
Do 
Do 
Do 
Do 
Do 
Do 
Do 
Do 
Do 
Do 
Do 
Do 


."^tntioii. 


Inburan  

Ccbii 

lloilo 

Ciipiz 

Albuy  

NiK-vii  CiifiTe.s 
I'untu.Santiagii 

layabas 

Ainionun 

Dael 

I'liiita  Hi'MiiiKH 

San  Isiilro 

CalMi  Bolinati.. 
KayoinlMjnK  ■  -  ■ 

Vi^an  

InKiii'Korao 

I^aoaK 

Ajiarri 


North  lati- 
tude. 


Longitude 

oa.st  from 

(iret-nwich. 


123  19 

123  .M 

122  42 
12:}  42 

123  17 

120  39 

121  34 

121  51 

122  .% 
1-20  37 
120  Si 


121 
120 
121 


VM    34 
121     34 


NO  OFFICIAL  SKISMK  Al,  MFTKolJC  >L()<  !I<  AL  STATIONS  OF    IIIF.    rilllM)  CLASS. 


Besides  tlu'so  seisinical  meteort)logical  .stations  there  were  many 
others,  not  otlicial,  and  whiiii  were  not  united  by  telegraph  with 
^hmila,  but  were  distributed  ])rincipally  in  Visayas  and  Mindanao, 
and  e\en  in  the  Carolines  and  Marianas,  which,  with  their  daily  ob.^'r 
vations,  remitted  luontiily  t<»  this  ol»sei\;itorv,  were  of  great  service 
in  the  study  of  the  hurricanes  or  I'hilippiue  cyclones. 
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The  names  of  these  stations,  which  avc  may  call  third  class,  and  their 
geographic  positions  are  as  follows: 


Island. 


Jolo 

Mali 

Oriental  Carolines. 

Zamboanga  

Davao  

Cottabato 


Jolo 

Mindanao  

Ponapt' 

Mindanao  

Do 

Do 

Do I'ollok 

Do Dapitan 

Do Fanday : 

Yap  (Oriental  Carolines) Yap 

Mindanao Snrigao 

Negros La  t;arlota  (model  farm) 

Calamianes Cuyo 

Samar Calbiiyog 

Mindoro Mamburao 


Marianas,  or  Ladrones. 

Do. 
Luzon  . 

Do. 


San  Luiz  de  Ai)ra  (Guam ) 

Agana  (Guam ) 

Magalang  (agronomical  station) . 
Isabela  (agronomical  station) 


North  lati- 

ti,&si  longi- 
tude from 

Greenwich. 

o 

O     / 

« 

03 

120  59 

G 

5() 

126  14 

(') 

4() 

158  23 

(> 

54 

122  03 

7 

Oft 

125  35 

/ 

IC 

124  12 

7 

2(i 

124  12 

8 

40 

123  23 

9 

0-2 

120  10 

9 

29 

138  05 

9 

47 

125  29 

10 

24 

123  06 

10 

."il 

121  00 

12 

Ot) 

124  38 

13 

10 

120  32 

IH 

28 

144  44 

13 

30 

144  46 

1.5 

14 

120  48 

17 

10 

121  41 

STATIONS  OF  COCHIN  CHINA  AND  THE  COASTS 
WHICH  HAVE  SENT  DAILY  METEOROLOGICAL 
OBSERVATORY    OF   MANILA. 


OF     CHINA    AND   JAPAN 
OBSERVATIONS   TO  THE 


The  stations  of  Cochin  China  and  on  the  coasts  of  China  and  Japan 
which  have  sent  us,  twice  a  day,  their  meteorological  observations  are 
the  following: 


North  lati- 
tiide. 


East  longi- 
tude from 
Greenwich. 


Cape  St.  James  (Cochin  China) 

Haiphong  (Tonkin ) 

South  Cape  (Formosa) 

Hongkong  (China) 

Auping  (Formosa) 

Isigakijina  (Liukiu) 

Amoy  (China) 

Foochow (China) 

Naha  ( Liukiu ) 

Oshima  (Linchoten ) 

Shanghai  (China) 

Kagf>shima  (Japan ) 

Nagasaki  (Japan) 

Kochi  I  Jainin  ) 

Tokycj  (Japan ) 


10  20 

20  52 

21  55 

22  18 
22  59 
24  20 
24  28 
26  08 
26  13 
28  23 
31  14 

31  35 

32  44 

33  33 
35  41 


107  05 

106  40 

120  51 

114  10 

120  13 
124  07 

118  05 

119  38 
127  41 

129  30 

121  29 

130  33 
129  52 
133  32 
139  45 


The  announcements  of  ty])lioons  from  the  ol)servatory  of  Manila 
have  been  sent,  and  are  yet  being  sent,  to  the  following  capitals:  Hong- 
kong, Tokyo,  Shanghai,  Haiphong,  Saigon,  and  Macao. 

PROJECT  OF  A  NEW  METEOROLOGICAL  SERVICE  IN  THE  PHILIPPINES 
I'RESENTED  BY  THE  OBSERVATORY  OF  MANILA  TO  THE  00VP:RNMENT 
OF   THE    UNITED    STATES. 


This  was  the  meteorological  service  which  was  used  in  the  central 
observatory  of  Manila  prior  to  the  events  which  took  place  the  1st  of 
May,  1898,  in  the  Philippines. 
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From  this  djitt-  iiatur:illy  tlir  service  wtis  interrupted  as  fur  us  the 
stations  of  the  arehipehiLTo  were  coiieeriied.  liut  ii«»t  it)  those  stations 
of  Coehin  China  and  on  the  coasts  of  C'liina  and  Japan. 

Father  .lose  AJeiK',  the  dii-ector  of  tlie  ol)se|-vatoi"V.  with  tlie  expec- 
tiition  that  it  will  not  he  h)nt;  hi't'on-  cahh>  coinnmnication  is  oxtiMidcd, 
notoidy  to  the  piincipal  ishinds  of  the  ai"chipehi«i'o.  hut  also  to  the 
C'jirolines  and  Marianas,  has  ])resente(l  to  the  ( i(»\-eriuiient  of  the 
United  States  a  new  plan  for  inet<'<»roloij;'ical  ser\ice  deju-ndinii"  from 
tlx' centi'al  oltsei'x  atorv  of  Manila,  as  we  have  indicated  in  the  Ku'-'rav- 
injrXLII. 

Accoi'dine-  to  this  project  the  archipclatio  will  he  di\  ided  into  lour 
nicteorolo»,''ical  districts,  two  in  the  noithern  part  and  the  othei*  two 
in  the  central  retrjon.  'I'he  meteorolojiical  stations  ha\'e  lieen  di\  ided 
into  four  cateiroijes.  dependini;  partly  on  the  importance  of  towns jind 
partly  Jilso  upon  their  j^'eo^^raphic  position.  These  four  irroups  of  sta- 
tions, with  tlie  naiiM'  of  each  one  and  il>  ]»ositioii.  may  he  seen  in  the 
followiii<j;  tal>le>: 


FI  itST-CLASS  STATIONS. 


Stjitioii. 


Zamboanga  . . 

(.^ebu 

Bacolod , 

Iloilo 

Tac'lob«iii 

Albav 

Daet 

CalKi  Bolinaii 
Aparri 


N""!\.l""-    nll^K 


lUUC 

i;riMinvic'h. 

IH. 

122  03 

10 

IN 

12:»  M 

lU 

U 

r.>2  ^ 

10 

12 

122  :« 

11 

1.% 

124  59 

y.i 

09 

li^.  42 

1) 

01 

122  56 

ir. 

29 

119  46 

IS 

22 

ril  34 

SKCOND-CLASS  STATIO.NS. 


.loV) 

Isabola  do  Kiisilan 

CalM.  MflvilU- 

Puerto  I'riiici'.sa , 

Duraagui'to 

Yap 

Fagbilaran 

Siirigari 

Cuyo 

Capiz 

Borongaii 

Catlmlogau 

Xainbiira.s 

Fabaco 

Agana  ((iiiaiii-Marianas) 

I'liiita  Santiago 

Fayabas 

Altinionan 

I'uiita  Re.xtinga  6  Marivfles  6  Corregidor 

San  Isidro 

Casiguran 

Bavombong 

V  igan 

Fiiguegarao 

Laoag 

Cabo  Bojeador 

Cabo  Kngaflo  

Santo  Domingo 


c. 

03 

120 

59 

t'l 

13 

121 

57 

7 

.TO 

117 

00 

N 

l« 

117 

49 

9 

19 

123 

17 

9 

29 

i:» 

as 

9 

:is 

i'2;i 

5;i 

9 

47 

125 

29 

10 

51 

121 

00 

11 

36 

122 

42 

11 

41 

125 

•£'. 

11 

48 

124 

hi 

13 

16 

120 

:« 

18 

21 

12:? 

43 

13 

30 

144 

45 

13 

46 

120 

39 

14 

01 

121 

34 

14 

02 

121 

51 

14 

16 

120 

37 

15 

•>■> 

120 

53 

16 

02 

122 

01 

16 

37 

121 

12 

17 

34 

120 

20 

17 

35 

121 

39 

18 

13 

120 

■M 

18 

30 

1-20 

:« 

18 

35 

1-22 

06 

20 

29 

121 

59 
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THIRD-CLASS  STATIONS. 


Station. 


''"**^-       Greenwich. 


Mati 

Divao 

Caraga 

Butuan 

Filndug 

Fuburan 

Diiiagat 

San  Joso  de  BiU'navista 

Ormoc 

Concepcion 

Palaiioc 

Romblou 

SorsoK6n 

San  Pascual 

Calapan 

Santa  Cruz 


fi 

.56 

126 

14 

7 

01 

125 

;» 

( 

15 

126 

:«) 

s 

.V) 

124 

31 

".» 

()2 

126 

12 

9 

14 

123 

19 

'.> 

.W 

125 

31 

10 

45 

121 

5ft 

11 

(X) 

124 

31 

11 

17 

123 

05 

12 

21 

123 

35 

12 

30 

122 

16 

12 

59 

123 

58 

13 

08 

122 

58 

13 

24 

121 

10 

13 

29 

122 

03 

PLUVIOMETRIC  OR  RAIN-MEASURING  STATIONS. 


Baganga 

Bislig 

Cagayilii 

Falacogon 

Fagoloan 

Lianga 

Falisayan 

Cantilan 

Gigdquit 

Calbiiyog 

Batangas 

Libmanan 

Ragay 

Guinayangan 

Calamba 

Santa  Cruz  (Laguna) 

Cavite 

Morong 

Balanga 

MontalbAn 

Olongapo 

Bulacan 

Bacolor 

San  Fernando  ( I'ampaiiga 

Yba 

Cabanatiian 

Tdrlac 

Carranglan  

Lingayen 

Dagupan 

San  Fernando  (Union)  ... 

Cdrlg 

Flagan 

Candon  

Binorugaii 

Bangued 

AlualA 


7 

29 

126 

29 

8 

13 

126 

17 

8 

26 

124 

42 

8 

;« 

125 

48 

8 

33 

124 

40 

8 

35 

126 

11 

9 

00 

124 

51 

9 

20 

125 

57 

9 

32 

125 

44 

12 

06 

124 

;w 

13 

45 

121 

03 

13 

46 

123 

06 

13 

48 

122 

46 

13 

52 

122 

27 

14 

12 

121 

10 

14 

18 

121 

24 

14 

29 

120 

5ft 

14 

31 

121 

1ft 

14 

41 

120 

35 

14 

45 

120 

09 

14 

49 

120 

1ft 

14 

50 

120 

52 

15 

01 

120 

37 

15 

02 

120 

40 

15 

21 

119 

57 

15 

29 

120 

56 

15 

31 

120 

3ft 

If. 

01 

121 

02 

16 

02 

120 

13 

16 

04 

120 

2ft 

16 

37 

120 

19 

16 

40 

121 

38 

17 

10 

121 

41 

17 

12 

120 

26 

17 

33 

121 

02 

17 

28 

IJO 

32 

17 

.=S3 

121 

36 

In  the  same  project  of  Father  Algue,  he  desiy-nates  the  instruiueiits 
which  all  these  stations  would  have  to  he.  provided  with  in  the  follow- 
ing form,  concerning  the  category  of  the  same: 

INSTRUMENTS    FOR    FIRST-CLASS   STATIONS. 

Magistral  barometer  of  mercury  (Negretti  and  Zambra) . 

Barocyclonometer,  or  ])arometer  of  typhoons. 

Barograph  (Richard  type) . 

Psicrograph  (Richard  type). 

Thermometer  (Fuess  type^. 

Thermometer  (Fuess  type),  maximum  and  minimum. 

Psicrometer  (Fuess  type). 

Cases  for  thermometers  (Fuess  type). 

Thermometer  for  terrestrial  radiation  (Negretti  and  Zambra.) 

Anemograph  (Denzatypc). 

HeUograph  (Jordan  type) . 
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Vaporanii'tcr  of  IMcIh-. 
I'liividiiK'ttT  (N(v''^'t'i  ii'i'l  Zaiiihra). 
Nffoycuj>e  of  Ceri'lii. 
Seismograph  of  Cecchi. 

IXSTRIMKNTS    J-OK   THK   .SEX-OXn-CLASS   STATIONS. 

Magistral  t)uii)iiu'ttT  of  iiuTcury  (F'ortiii  typi-). 

BarorycloiniiiietiT,  or  barotnotor  of  typliooiis. 

Baro;:r:i|>li. 

Cast's  for  tluTinciniotorfi. 

Tlieiriiuiiu't«'rs  i  I'^iu-ss  ty|K'). 

Tlu*niioiiu'fci>i  (  Kufss  typt"),  iiiaxiiimiii  and  iiiiniimiiii. 

IVicroinrttT. 

Heliograph. 

Vai)orain*'ter  of  I'iche). 

Nffo.><foiH'  of  (Vtriii. 

Plnvioiiu'ti'is  (Nepretti  and  Zaiuhra). 

AiRMiiotiR'ter. 

Aiieuiosnipf. 

Seismograj)h. 

INSTKIMK.VI'S    KOK   TIIK   TIIIKI)-<  I   \^>    si  \riONS. 

Barocyclononieter,  or  barometer  of  typhoons. 

Thermometer  of  maximnms  and  ininimums. 

Tiu'nnoin»'tei>  f<ir  dry  an<l  wet. 

Cases  for  thermometers. 

Pluviometer. 

Anemoseope  (Anemometer  of  Wilds). 

Seismograph  (common  type). 

STATIONS  AT  DIFFKRF^NT  1'<3IXTS  OF  THK  EXTUKMK  ORIENT  WHOSE 
OBSERVATIONS  ARE  RECEIVED  DAILY  HY  CABLE,  OR  ARE  EXPECTED 
TO    BE    SO    RE(^KIVEI)    FROM    NOW    ON. 

Finally,  in  the  Kn»,^niviiio- LXII,  \vc  also  indicate  the  .stations  at  dif- 
ferent points  of  the  extreme  orient  and  the  Paeitie  Islands  from  which 
daily  cable  reports  arc  received,  or  are  expected  to  be  received,  without 
loss  of  time. 

In  the  followin^^  tables  we  include  all  the  stations,  indicatino"  by  an 
asterisk  those  which  ha\ c  already  sent,  and  are  sendino^,  their  ol)serva- 
tions  at  least  twice  dailv: 


station. 


poimpc  (Carolinas  Oriontftlcs)... 

Yap  Camlinu-s  OcfitliTilak'S) 

♦CajK-  St.  .Janii's  (Cix'hiii  China). 

♦  I'adari'in  (C<K-liiii  Cliina) 

♦NMiatrun^  (Cix'hin  China) 

(itiani  (MariaiinH/.  Ladronen) 

Tonrane  i  .\iniain  ) 

*Haiphiin);  ( 'I'otiKkinii; ) 

♦Ko.siiiin  (Ki)rnu>sa) 

♦noiijrkonK  (China) 

*Faiiian  (Formosa) r. .. 

♦llokoto  (Pescadores) 

Swatow  (China)  

Tairlui  (Formosa ) 

♦Tsinakij ima  ( Liukiu ) 

».Viiiov  (China) 

Faihoku  ( Fornio.sa) 

F<K«-ho\v  (China) 

*Naha  ( Liukiu ) 

•Oshima  (  Linst-hoten) 

Nin>:po  (China) 

♦Shiinnhai 

*KaKosl»iuia  (.lapan) 

♦Nagasaki  (.lapan) 

Kochi ( Japan  i 

♦Tokyo  (Japan) 


1  North  lati- 

East longi- 

tude 

tude. 

o 

, 

o   » 

6 

46 

158  '23 

9 

29 

138  05 

10 

20 

107  06 

n 

3.") 

109  09 

12 

16 

109  12 

13 

2« 

144  44 

16 

07 

108  13 

■JO 

52 

lot;  40 

22 

04 

120  47 

22 

1« 

111  10 

22 

59 

120  12 

■a 

33 

IP.t  M 

23 

22 

iU\     40 

24 

02 

120  40 

24 

20 

124  07 

24 

28 

118  0.5 

25 

04 

121  28 

2ti 

08 

119  38 

-Y. 

13 

127  41 

28 

2;} 

129  30 

29 

50 

121  31 

31 

14 

121  29 

31 

35 

130  33 

32 

44 

i-jg  52 

33 

33 

l:a  32 

35 

41 

i;»  45 

>  We  have  taken  this  data  from  the  eeneral  chart  of  the  Paeifle  Ocean,  occidental  part,  page  a,  pub- 
lished in  Madrid  bv  the  section  of  hydronraphy  in  the  year  1873. 
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The  eight  storm  signals  whidi  are  used  l)y  the  Observatory  of  Manila,  and  which 
are  reproduced  in  the  plate  facing  this  page,  indicate  as  follows: 

Fin<t. — (;)bservatory  announcement:  Indication  of  distant  tempest,  whose  direction 
is  unknown.     There  will  1  )e  time  to  change  the  sign  in  case  the  tempest  c-omes  nearer. 

The  port  authorities  advise:  To  prepare  to  strengthen  moorings  upon  a  change  of 
the  signals.  J^teamers  should  prepare  their  tires  and  be  ready  to  get  up  steam. 
Smaller  ships,  or  those  without  cover,  will  be  notitied  not  to  venture  outside  the 
river. 

Second. — Obser\"atory  announcement :  A  tempest  whose  center  rests  to  the  north, 
somewhat  distant.  Heavy  winds  must  be  expected  from  the  third  quadrant,  i>erhaps 
between  the  west  and  south. 

The  port  authorities  advise:  To  strengthen  moorings  and  to  lower  the  tf)pmast. 
Steamers  shoulil  be  all  ready  to  get  xip  steam.  No  risks  should  l>e  taken  in  tht>  liay 
with  small  or  imdecked  craft.     Bancos  are  prohil)ited  from  leaving  the  river. 

Third. — Observatory  announcement:  A  temjjest  whose  center  rests  to  the  south, 
somewhat  distant.  Winds  are  expected  from  the  second  quadrant,  perhaps  1:)etween 
the  east  and  south,  which  will  not  lie  strong  as  in  the  above  case. 

The  port  authorities  advise:  The  same  as  before. 

Fourth. — Observatory  announcement:  A  tempest  whose  character  is  dangerous  for 
the  locality,  but  not  imminent.     Further  notice  will  be  given. 

The  port  authorities  advise:  Strengthen  the  cables;  lower  the  topma.sts.  Steamers 
should  be  all  ready  to  get  up  steam.  It  is  absolutely  forbidden  to  eml>ark  in  the 
bay  or  in  bancos  in  the  river.  IXo  banco  or  small  craft  without  cover  shall  leave  the 
river. 

Fifth. — Observatory  announcement:  A  tempest  whose  center  rests  very  near  the 
north.     Violent  winds  must  Ije  expected  from  the  fourth  and  third  quadrant. 

The  port  authorities  advise:  Strengthen  the  cables  as  much  as  pos.sible.  Steamers 
should  get  up  steam,  those  of  the  bay  in  order  to  utilize  their  machinery  to  ease 
their  moorings  if  necessary,  or  take  refuge  in  Cavite;  those  of  the  river  will  do  so  in 
case  the  cables  should  break  or  it  should  be  necessary  to  aid  and  ease  their  cables. 
It  is  absolutely  forbidden  to  embark  in  the  bay  or  river,  and  all  movements  of  all 
kinds  of  craft  during  the  time  this  sign  is  hoisted  are  prohibited. 

Si.rth. — 01)servatory  annomicement:  A  tempest  whose  center  is  very  near  to  the 
south.  Violent  winds  are  expected  from  the  first  and  second  quadrant;  will  probably 
not  be  so  strong  as  those  of  the  above  case. 

The  port  authorities  advise:  The  same  as  before. 

Seventh. — Observatory  announcement:  Imminent  tempest  for  the  locality. 

The  port  authorities  advise:  The  same  as  above. 

Eighth. — <  )1  »sei"vatory  announcement:  Great  inundation. 

Port  authorities  advise:  Ships  outside  shouLl  not  attempt  to  enter  the  river,  and 
none  now  in  the  river  should  leave.  The  pa.<sing  fi-oni  one  bank  to  the  other  in 
bancos  or  other  small  lx)ats  is  prohibited  during  the  time  this  signal  is  hoisted. 
The  port  guards  will  prohibit  the  departure  of  embarkations  imtil  the  inundation  has 
ceased,  in  order  to  avoid  the  dangers  which  result  from  not  heeding  this  order. 

X.  B. — First.  When  any  of  these  signs  are  hoisted  captains  and  shippers  shall 
notify  the  port  authorities  or  the  nearest  guard  if  they  see  a  ship  near  them  which 
is  not  well  anchored.  One  ship  in  such  a  state  may  produce  great  havoc  among  the 
others. 

Second.  The  flag  floated  above  the  globe  to  indicate  the  eighth  sign  may  l)e  of 
any  color. 

Third.  The  signal  for  the  shii>s  of  the  bay  is  horizontal  and  electric,  situatefl  in 
Malecon  del  Sur. 
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C"IIA1THK  IX. 

TOIIXADOKS. 

I— I'KKLIMTNARIES— TOrUGKArillC  DESCKII'TK  )\  oF  MANH.A. 
WHAT    DO    WE    UNDERSTAND    BY    TOltNADoKS^ 

By  the  word  tornadoes  we  generally  mean  tho.se  local  tempests, 
usually  of  little  duration,  whicn  appear  accomjianied  hy  more  or  le.ss 
imposing  electric  manifestations,  assuming  ;it  tlie  same  time  a  sublime 
and  t«>rritic  aspect.  In  cha{)ter  5  we  have  occasionally  mentioned 
these  ])hen<)mena  as  partial  reasons  of  the  observed  rains  in  Manila 
during  certain  months,  and  indicated  the  seasons  of  the  year  in  which 
the}'  are  moiv  freiiuent  and  of  most  intensity.  Here  we  will  state 
more  faets  on  this  point,  l)ut  without  the  intention  of  making  a  com- 
plete study  of  such  tempests,  for  to  do  this  would  require  more  time 
than  we  have  to  give  to  this  sul>ject,  and  more  copies  of  the  collected 
data  in  the  different  ])oints  of  the  archi])cIago.  We  will  content  our- 
selves with  presenting  some  statistics  regarding  the  number,  intensity, 
and  orientation  of  the  tornadoes  which  have  be«'n  obsi'rxcd  from  this 
observatory  during  the  ten  years  from  is.ss  to  iMtT,  briefly  indicating 
somt'  meteorologic  phenomena  related  to  them. 

I'KKIOO    EMBRACED    HV    olU    S  TA  TISTICS  <  )F    Ic  H;N  A  I  )<)KS    OHSEKVKD    KltnM 

THIS    OHSKUN  ATOin  . 

AVe  said  in  Paragraph  II  ot"  tin-  first  chapter  that,  in  consideration 
of  the  fact  thattiiis()bser\atoiy  was  invited  to  taUe])artin  the  meteor- 
ologic exposition  at  CMiicago,  besides  the  works  of  Fathers  Faura  and 
Cirera,  this  congress  was  also  presented  with  a  memorial  of  Father 
Saderra  Mata  concerning  the  toriiadoes  in  Manila.  In  this  memorial 
we  find  comjih'te  catalogues  of  all  the  tornadoes  which  figure  in  the 
registers  <>f  this  obser\atory  during  a  jn-riod  of  five  years  from  1SS8 
to  lsi»2.  Ht'ing  desirous  of  licnefiting  by  the  obsi'rvations  in  the  pub- 
lished catalogues  and  statistics  of  Father  Saderra,  and  of  c(»mpleting 
them  by  adding  the  other  five  years,  namely,  1S1>L'-1S'.»T.  it  is  necessary 
for  us  to  adopt  the  system  followed  in  the  foi-ming  of  said  catalogues, 
and  for  this  reason  we  have  ])roperly  noted  the  following  advice  which 
precedes  it.  and  \y\\\  note  some  additi(nial  advice  at  its  corresponding 
place. 

Adi'ice. — The  apparatus  of  this  obs(»rvatory  are  consulted  during 
all  Innirs  of  the  day  and  night,  the  state  of  the  sky  at  the  same  time 
bemg  observed.  This  in'cessarily  im])lies  the  intervention  of  different 
observers,  and  from  this  fact  r.'sults  the  ihange  of  critics  in  the  pre- 
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c'ision  of  tho  oin'um.stanco.s  of  a  phenomenon  when  it  does  not  become 
objectively  determinate.  This  must  be  kept  in  mind  when  studying 
the  tornadoes,  especially  as  to  those  that  are  distant  and  of  which  only 
the  lijihtnino-  is  visi))le.  The  same  cause  of  error  exists  in  the  pre- 
cision of  the  routes. 

TOPOGKArmC    J'ECULIAlllTIES    OF   THE    CAPITAI.     OF   THE    ARCHIPELAGO. 

Before  we  proceed  further  with  the  study  of  the  frequency,  classi- 
lication,  and  orientation  of  the  tornadoes  o])served  from  Manila,  we 
believe  it  would  be  of  special  interest  and  utility  to  present  some  topo- 
graphical peculiarities  of  the  capital  of  the  archi])elago,  taken  from 
the  memorial  of  Father  Saderra,  before  mentioned,  which  will  serve 
without  dou})t  to  form  a  more  complete  idea  of  the  electric  tempests 
which  ])revail  in  this  locality  or  in  the  neigldwring  regions. 

From  the  tower  of  the  observatory  our  view  extends  over  the  west 
of  Manila  to  the  bay.  whose  waters  reach  more  than  20  miles,  and  to 
the  ridge  of  Mariveles  and  the  mountains  of  Bataan,  which  unite  in 
the  NW.  with  those  of  the  provinces  of  Zam])ales  and  Pampanga. 
Between  these  and  Mount  Arayat,  which  stands  solitary  in  the  middle 
of  the  great  plane,  about  974  meters  from  the  sea  level,  are  discovered 
the  great  planes  of  the  Pampanga,  behind  which  are  those  of  the 
Bulacan,  while  scarcelv  visible  in  the  background  are  the  heights  of 
Tarlac. 

Extending  from  the  oriental  brows  of  the  Arayat  are  the  planes  of 
the  saiije  province,  which  extend  far  to  the  north  by  the  province  of 
Nueva  Eciji,  and  it  may  be  said  that  in  this  direction  there  is  an 
unlimited  view.  We  note  that  to  the  southeast  of  Mount  Arayat  is  to 
be  found  the  famous  Pinac  de  Candaba.  This  takes  its  name  from  the 
large  extent  of  low  territories  which  are  flooded  by  the  rises  in  the 
rivers  of  Maasim,  Garlan,  San  Miguel,  and  Bule,  thus  forming  a 
temporary  lake  of  about  8  or  10  miles  in  extent. 

During  the  rainy  season  no  nota})le  diminution  in  the  waters  of  this 
lake  are  observa])le,  but  from  the  beginning  of  November  the  drainage 
is  considerable,  so  that  by  the  end  of  fJanuary  the  territories  loathed  by 
this  sea  of  sweet  water  are  completely  dry,  with  the  exception  of  some 
canals  which  are  lower  than  the  level  of  the  immediate  rivers. 

The  view  toward  the  oriental  part,  however,  is  much  more  limited, 
on  account  of  the  mountains  of  Bulacan,  to  the  KNE.,  and  ])y  the 
ridges  of  San  Mateo,  Bosoboso,  Antipole,  and  Talajala,  upon  which 
are  thrown  the  Talim,  a  volcanic  hill  which  rises  in  the  middle  of  the 
waters  of  the  grand  lake  of  Bay,  which  remains  to  the  southeast.  In 
the  west,  with  the  exception  of  a  few  small  heights,  which  surround 
the  occidental  part  of  the  cited  lake,  the  view  extends  uninterruptedly 
for  more  than  45  miles.  On  clear  days,  in  the  background  of  this 
panorama,  majestically  rises  Mount  Banajao,  which  some  have  believed 
to  be  the  highest  point  in  the  archipelago,  because  it  measures  2,233 
meters  al)ove  the  level  of  the  sea. 

Farther  to  tlu^  south  is  detached  another  and  much  neartM-  mount, 
not  so  high,  but  of  no  less  impoitiuice  to  be  mentioned,  on  account  of 
the  reflection  produced  by  it  for  the  study  of  the  geological  composi- 
tion. To  the  south  the  view  is  broken  by  the  ridges  which  separate 
the  provinces  of  Cavite  and  Batangas,  which  end  at  the  most  central 
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part  of  Puntii  S:iMtia<ro,  while  otlicr  niii«,n's  reach  toward  I'uiita 
Kestiiitra,  whciT  they  form  a  hiijfli  coast  upon  the  central  jihine  at  the 
entrance  to  the  liay  of  Manihi.  Tliis  hay  is  o|)en  at  tlie  occich-ntal 
coast  of  the  island  of  Lii/on  and  coniinunicates  with  the  China  Sea  hv 
means  of  a  canal  !«»  miles  wide,  divided  hy  the  two  islands  of  Corn'j^i- 
doi- and  Pulo  ( 'alxdla.  The  city  (tf  Manila  is  situated  in  the  oriental 
extremity  of  the  hay.  li.")  miles  fiom  the  entrance  of  the  hay. 

("oncerninir  wiiat  is  of  interest  in  th(>  study  of  tempests  hesides  the 
Pinac  de  Candaha  and  the  lakt'  of  Way,  <d"  which  we  have  spoken,  we 
should  mention  the  Lake  Ponhon.  This  is  located  to  the  south,  hehind 
the  ridjics  of  the  pro\  ince  (d'  ("a\ite.  upon  which  sometimes  is  seen  the 
smoke  of  a  \<»lcanic  eruption  from  Taal.  situated  in  the  middle  (»f  the 
watei-s  of  the  lake. 

Aji'ain.  (indinii-  oursehes  in  a  watery  ici^ion  to  the  east  and  west,  hv 
elevated  niountains  the  \'iew  extends  to  the  north  toward  the  interior 
of  the  island  of  Luzon  for  more  than  50  miles.  In  the  central  part 
the  Cordilleras  are  seen  at  a  distance  of  30  miles;  Manihi,  ahout  50 
miles,  sei)arated  from  the  China  Sea  by  a  spacious  hay,  which  is  sepa- 
rated from  the  Pacific  hy  a  little  jj^reater  distance  than  the  territories 
of  this  province  and  those  of  the  districts  of  Noroni^  and  the  Infanta. 

II.— YEARLY    A-ND    .MONTHLY    DL'^TKI  LI  TK  t\    (U-    ToliNADoKS    IN 

MANILA. 

Availinjif  ourselves  of  the  eataloj^ue  of  Father  8aderra  and  the  rec- 
ords of  this  observatory,  convspondint,^  to  the  ten  years  from  1.SS8  to 
1897,  we  will  i^ive  in  Tal)le  CX  the  total  number  of  tornadoes  which 
we  found  consio-ned  to  each  one  of  the  months  of  the  years  of  the  said 
period. 

A<Iric>'.'<. — For  the  com])lete  intelli<.^ence  of  this  table,  or  rather,  we 
should  say.  for  the  better  understandine-  of  this  table,  we  have  to 
advise  that  it  may  l>e  possible  to  oive  afterwards  the  oiientation  of 
these  tornadoes,  and  in  order  to  follow  the  system  laid  down  in  the 
formation  of  this  cataloijfue  of  the  first  five  years,  we  have  considered 
asditi'en'nt  toinadoes  the  followinti-:  First,  those  which  we  have  found 
consi«rned  to  dirt'erent  (piadrants:  second,  those  which  have  repeated 
themselves  in  tiie  s:ime  (luadiants;  if  they  Ixdonyf  to  a  ditierent  (dass 
of  tornadoes  in  a<'reenient  with  the  ( lassitication  into  three  jj^-roups, 
whi(di  we  will  indicate  farther  on.  I)ut  not  considei"in»,'"  those  of  the 
.sanu' <dass.  even  if  they  repeat  theins(d\-es  many  times  in  the  same 
ipiadrant.  Besides  (and  this  advice  will  serve  likewis«>  for  Pai"a»,^raph 
IV).  in  I'eoard  to  the  tornadoes  in  the  locality,  or  those  near  l)y,  we 
have  considered  them  always  as  of  the  (piadrant  of  their  first  appear- 
ance; and,  when  it  is  ])ossible,  we  have  not  counted  them  twice,  even 
in  their  movem<Mit  of  translation,  they  c«)ntinued  to  vent  into  other 
quadrants.' 

'If  thcHc  iulviccs  arc  taken  at  present,  it  will  not  call  atti-iitinn  to  the  iliffereiict's 
whieli  are  iKited  hetwtvii  the  result  of  these  tables  ami  the  luoiitlily  totals  of  the 
tornadot's,  of  whirh  we  have  ma<le  iiieiitioii  scvtral  times  in  our  mctcoroloi.'i(al  hul- 
li-tin  from  iS'to  to  IS!i7.  wliicli  is  the  criterion  we  follow  in  coiisi.lcrin'r  thest' phe- 
nomena ;l<  only  one,  or  as  to  twocir  three  iliffereut  tornadoes,  and  which  i.«  similar  to 
what  we  have  just  imlieated,  as  can  l»i-  set-n  in  the  meteorologicul  review  of  theiuunth 
of  May,  1895. 
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Tho  observations  being  made,  we  give  the  following  table: 

Tablk  ex. — Animal  and  monthly  ditlribtition  of  tornadoex  an  obfterved  from  the  Manila 

obsenxUort),  1SS8-1S97. 


Year. 

Jan. 

2 
h 
f) 
1 
4 
11 

Feb. 

...... 

7 

(i 
2 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Total. 

1888 

14 
8 

10 
9 

14 
5 
2 
3 

12 

12 

21 
18 
31 
22 
41 
48 
39 
27 
17 
57 

93 

78 
118 
106 
121 

99 
115 

84 

59 
130 

56 

118 

72 

102 

128 

110 

68 

74 

98 

81 

22 
80 
76 
43 
90 
91 
74 
76 
56 
89 

48 

98 
30 
165 
72 
68 
55 
32 
60 

86 
116 
32 
41 
48 
75 
48 
56 
57 
64 

55 
76 
43 
52 
62 
51 
52 
47 
39 
52 

13 

29 

11 

32 

17 

4 

8 

7 

7 

40 

9 
6 

8 
2 
10 
4 
5 
0 
1 
2 

419 

1889 

588 

1890     

512 

1891    

440 

1892 

646 

1893 

572 

1894    

479 

1895 

429 

1896 

378 

1897    

587 

Total 

29 

16 

89 

321 

1,003 

907 

697 

621 

623 

529 

168 

47 

5,050 

MONTHLY    DISTRIBUTION    OF   THE   TORNADOES. 

In  the  first  place,  see  what  Father  Saderra  says  concerning  this  point, 
in  studying  the  results  obtained  from  only  the  tornadoes  of  five  years, 
1888-1892.  Uniting  by  months  the  observed  tornadoes  during  the 
five  j''ears,  1888-1892,  we  will  deduce  the  fact  that  these  meteors  are 
very  rare  and  sometimes  absent  during  the  months  of  January  and 
February;  are  a  little  more  frequent  during  the  months  of  March  and 
April,  and  extend  to  their  maximum  during  the  following  months 
until  October.  In  the  other  two  months  they  occur  with  suflieient 
variet}',  there  usually  being  a  few  tornadoes  observed  in  December 
similar  to  those  which  occur  in  the  second  half  of  January. 

Confining  ourselves  to  the  results  which  figure  in  the  total  of 
observed  tornadoes,  it  will  be  seen  that  the  minimum  is  to  be  found  in 
the  month  of  February  and  the  maximum  in  the  month  of  May,  there 
being  a  notal)le  difference  in  this  month  and  the  preceding  one. 

In  the  month  of  June  a  decrease  begins  to  be  noted,  and  we  may 
say  it  continiu's  until  January,  although  during  the  month  of  July  a 
smaller  number  of  tornadoes  occur  than  in  the  following  month. 

Now,  let  us  look  for  a  moment  at  the  monthly  totals  deduced  from 
ten  years'  observations,  1888-1897,  as  they  appear  in  Table  CX.  It 
will  be  seen  that  the  preceding  lines  are  almost  entirely  to  be  applied 
to  these  new  results,  which  have  scarcely  changed  the  monthl}^  rela- 
tions obtained  with  the  tornadoes  of  the  first  five  years.  The  only 
thing  worthy  of  note  is  that  in  the  last  four  years  of  the  ten  years  we 
are  considering  there  appears  to  be  a  pronounced  decrease  or  diminu- 
tion of  these  phenomena  which,  as  we  have  stated,  were  apportioned 
to  the  months  of  December,  .Tanuary,  and  February,  because  during 
all  of  them  we  do  not  see  registered  in  the  record  of  the  observatory 
any  tornado,  not  even  a  distant  one,  in  the  months  of  January  and 
February,  neither  in  December  of  1895,  and  only  one  in  December  of 
1896,  two  in  December  of  1897,  and  five  in  December  of  1891. 

Besides  this,  the  small  anomaly  which  was  observed  during  July 
with  respect  to  the  following  disappears:  In  effect,  the  second  five 
years  have  been,  without  exception,  the  ones  in  which  a  greater  num- 
ber of  tornadoes  were  observed  in  July  than  in  August. 
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From  this  it  results  that  the  total  mnnlKT  of  the  ten  \  cars  corn'- 
si)on(lir»«r  to  that  period  is  •rrcater  than  the  total  of  Au<rust.  Between 
tfie  total  of  Aiijrust  and  the  total  of  Sei)tend>ei-  there  is  onh  an  insitr. 
niticant  ditl'erence,  the  latter  heini,'-  sliirlitK-  <,^r«'ater. 

TOTAI.    (»K    TMK    ToKNADoKS    ^)^•    THK    WIIOI.K    TKN    VKARS — VKAKLY 

TOTALS. 

Th»'  total  miniher  of  ohserved  tornadoes  in  all  the  ten  years  whieh 
corresponds  to  the  period  ISS8-18J>7  reaches  ;').((;>().  with  a  resultin;,'- 
yearly  averajfe  of  oOn.  which  amount  does  not  ditfer  much  from  the 
yearly  averaj,'e  obtained  durin*.'-  the  first  live  years,  whieh  was  521. 

How  nuich  the  totals  of  each  one  of  these  vears  is  separated  from 
the  yearly  a\'eraife  can  he  seen  in  the  followinir  outline: 


1888 
1889 
1890. 
1891 
1892 . 


86  1893 67 

83  1894 26 

7  1895 76 

65  1896 127 

141  1897 82 


From  this  it  appears  that  the  year  in  wiiich  the  jrreatest  number  <tf 
tornadoes  occurred  was  1.SH2,  showinj.''  a  minimmn  total  in  the  \  ear 
181»0. 

MONTMI-V    MAXIMA    AND    MINIMA    (>K    THK    WIIOLK    TKN     11  Mis. 

In  the  following,''  tal>le  we  will  inelude  the  maxima  and  minima  of 
the  whole  ten  years  corresponding  to  eacii  month: 


Moiitli. 

Maxima. 

Minima. 

Number. 

Year. 

Number. 

IWi. 
188H, 

1894 

1896 
1H96 
1888 
1888 
1'<9l 

-',«! 
KVJ3 
1895 

Year. 

January 

February  

March  

11 
7 

14 

1893 

1890 

f    1888 

I    and 

0 
0 

1  ,: 

59 
56 
22 

0 

......  .-.«..  and  1897 

iml.  IHM.  1895, 1896.  and  1897 

t     1892 
57         1897 
130         1897 
128         1892 

May 

June 

Julv 

91 
105 
116 
76 
40 
10 

1893 
18/2 
1889 
1889 
1897 
1892 

October               

The  t^reatest  frequency  of  the  whole  period  is  seen  to  he  tliat  of 
May,  18i»7,  and  the  next  is  that  of  June,  1SS»2.  The  small  number  of 
tornadoes  oceurrin<r  in  the  month  of  May.  Is'.n;.  is  notabh>.  and  is 
probably  due  to  the  many  days  we  were  under  the  intluenee  of  a 
cyclone,  which,  after  hayinir  passed  th«'  \'isayas.  turned  at  the  w»'st 
of  Luzon  and  crossed  this  island  iti  the  second  brainh  of  the  parabola 
by  >vay  of  the  proyinces  of  llocos  and  Cagayan. 
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III.— RELATIVE    INTENSITY    OF   THE    TORNADOES   IN    MANILA. 
DISTRIBUTION    OF   THE    TORNADOES   INTO   THREE    GROUPS. 

In  order  to  distinguish  in  some  manner  the  relative  intensit}^  of  the 
tornadoes  which  are  registered  in  this  observatory  during  the  ten 
years  we  have  considered,  we  have  divided  them  into  three  groups, 
in  the  following  manner:  First,  tornadoes  which  rage  in  the  locality, 
or  ver^'  near;  second,  tornadoes  which  produce  much  thunder;  and 
third,  tornadoes  which  can  only  be  perceived  by  the  flashes  of  light- 
ning or  peals  of  thunder  accompanied  by  lightning.  We  represent, 
in  the  first  place,  the  first  group  by  the  letter  T,  the  second  by  the 
letter  L,  and  the  third  group  by  the  letter  R. 

Having  agreed  upon  this  simple  classitication,  as  a  result  of  our 
calculations  we  include  in  Table  CXI  the  total  number  of  tornadoes  of 
each  month  dviring  the  period  from  18S8  to  1897,  distributed  into  the 
three  groups  which  we  have  just  indicated. 

T.\BLE  CXI. — Relative  intensity  of  storms  observed  from    Manila    durinq    the    decade 

1888-1897. 


Year. 

January. 

February. 

March. 

April. 

May. 

Jxme. 

T. 

L. 

K. 

T. 

L. 

R. 

T. 

L. 

R. 

T. 

L. 

R. 

T. 

L. 

R. 

T. 

L. 

R. 

188S   

2 
1 
6 

_ 
7 
4 

7 
4 

10 
8 

12 
4 
1 
2 
9 

10 

67 

3 

"i' 
"2 
"i' 
"3' 
10 

11 
9 
7 
3 
5 

11 
4 
7 
3 

14 

74 

7 

9 

24 

3 
b" 

38 
39 
48 
29 
52 
31 
31 
24 
21 
49 

52 
39 
59 
69 
59 
61 
80 
53 
34 
79 

585 

1 
7 
7 
9 
9 
5 
2 
7 
10 
4 

61 

31 
49 
19 
48 
39 
23 
20 
17 
34 
18 

298 

24 

1889 

1 

3 

1 
1 

fi9 

1890 

6 

46 

1891             .  . 

1 
4 
1 

1 
2 

1 

"i" 

2 
2 

90 

18   8 

45 

1892            

'io' 

1  1  4 

"i' 

36 
35 
35 
19 
14 
40 

237 

10 
7 
4 
7 
4 
9 

80 

1893 

1 

1 

89 

1894 

46 

1895 

50 

1896    

1 

54 

1897 

m 

Total     .  ... 

1 

9 

19 

1 

4 

n 

9 

63  IS.'iS 

548 

Year. 

July. 

August. 

September. 

October. 

November. 

December. 

T. 

L. 

R. 

T. 

L. 

R. 

T. 

L. 

R. 

T. 

L. 

R. 

T. 

L. 

R. 

T. 

L. 

4 
4 
1 

R. 

1888 

1 

8 
7 

6 
11 

7 
11 

3 

9 

66 

11 
36 
27 
15 
31 
41 
27 
29 
18 
36 

271 

10 
36 
42 
25 
53 
39 
40 
36 
35 
44 

360 

5 
4 
7 
3 
5 
6 
6 
9 
5 
10 

60 

29 
19 
46 
12 
40 
28 
19 
17 
10 
21 

241 

14 
30 
45 
15 
60 
38 
43 
29 
17 
29 

320 

5 
8 
3 
5 

'4 

4 
9 

"'5' 

43 

49 
46 
12 
24 
18 
19 
12 
16 
28 
22 

246 

32 
62 
17 
12 
30 
52 
32 
31 
29 
37 

334 

2 

1 
1 
2 

"2 
4 
3 
2 

2 
19 

26 
25 
19 
17 
21 

4 

18 
19 

6 
12 

167 

27 
50 
23 
33 
41 
45 
30 
25 
31 
38 

343 

"i' 

"i' 

"3' 
5 

6 
11 

14 

15 
54 

7 

18 

10 

17 

14 

3 

7 

5 

6 

22 

109 

"i 

1889 

9 

1890 

1891 

2 

1892 

3 

6 

1893 

4 

1894 

.... 

2 

3 

1895 

1896 

1 

1897 

1 

2 
16 

Total 

30 

MONTHLY  AND  YEARLY  TOTALS  CORRESPONDING   TO  THE  THREE  GROUPS 
OF   OUR   CLASSIFICATION. 


In  the  monthly  amount  of  the  whole  period,  which  we  gflve  at  the 
end  of  this  tal)h\  it  will  be  seen  at  the  start  that  the  total  number  of 
tornadoes  of  the  K  group  is  much  greater  than  the  total  number  of  L 
tornadoes,  there  being  very  few  which  rage  in  or  near  the  locality. 
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The  yearly  iiiiiouiit   of  the  ten  years  run  he  seen  in  the  following 
outline: 


Year. 

T. 

L. 

R. 

1888 

•JO 
29 
36 
3-J 
32 
37 
28 
48 
25 
45 

212 
246 
181 
164 
219 
161 
134 
131 
123 

187 
313 

1889 

1N90 

296 

1891 

244 

1892 

895 

1893 

874 

1894 

3i7 

1895 

250 

18i»(; 

230 

1897 

358 

T..U1              

332 

1.755 

2,963 

This  means  that  the  total  mimt>er  of  tornadoes  diirinj;  thr  ten  years 
resolves  itself  into  thf  nuiiilters  :VA-2  'l\  K7."»:.  L.  and  2.5^03  H.  ivsult- 
ing  for  each  year  in  the  following  averages; 

Yearly  average. 
Tornadoes: 

T 33 

L 176 

R 296 

AXOMAi-Y  or  THE  y?:ak  18<ss. 

When  we  closely  examine  the  yearly  totals  of  the  tornadoes  which 
correspond  to  the  three  groups  mentioned  it  will  he  ohserved  that  in 
the  year  ISSS  an  anomaly  exists  which  wc  will  designate  here  hy  the 
same  terms  used  l)y  Father  Saderra  in  his  memorial,  namely: 

In  thi.«'  year,  1888,  we  note  an  anonuily  which  inake^  u.«  .^usiM-ct  that  many  <>f  the 
tornadoes  R  have  not  been  recordetl  for  the  al>ove  reasons. 

And  again: 

In  effect,  in  four  or  five  of  the  oatalogiied  years,  the  observed  nnmber  of  tornadoes 
R  is  much  jrreater  than  the  tornad<K'S  L,  wliichdoes  not  occur  in  18S8,  but  Ix'fore  this 
it  occurs  in  a  very  notable  way.  On  the  other  hand,  it  is  true  that  l<K'al  tornadites 
have  occurred  in  smaller  numln'rs,  and  these  are  not  so  ea.-'y  to  pass  without  observa- 
tion, nor  do  their  numlx'r  invert  the  frequency  of  the  other  years. 


DIURNAL    DISTKIIU  TION    OF   THE    DIFFERENT   CLASSES   OF   TORNADOES. 

Since  it  is  impo.ssible  for  us  to  analyze  the  diurnal  distribution  «»f 
tornadoes  closely  here,  for  want  of  tinn'.  we  will  give  only  a  few  com- 
ments in  regard  to  this  point.  In  general  it  may  he  said  that  the  cases 
are  rare  in  which  some  of  these  (dectric  phenomena  have  l»een  ohserved 
from  7  to  U  in  the  morning.  At  this  hour  approximately  the  tem- 
pests begin  to  rise  and  increase  in  force  during  the  two  months  im-n- 
tioned.  in  which  they  arc  most  fr«Mjuent,and  are  accompanied  hy  great 
cl()ud-l)ursts  and  high  winds,  which  gather  in  force  as  they  move 
toward  the  zenith  of  tlu'  horizon,  hut  not  reaching  thcii-  maximum 
force  until  about  midday,  or  a  litth-  after.  Tlie  greater  nmiihcr  of 
tornadoes  T  and  L  rise  in  the  iiitcrv«'ning  hours  between  midday  and 
loor  11  p.  m.  During  the  later  hours  of  the  night  the  tornadoes  K 
are  most  fre(|uent.  and  tornadoes  L  not  <juite  s(»  fre(|uent.  In  the 
early  hours  of  the  morning  thuiuh'r  is  fre<|iientlv  heard,  though  sel- 
dom followed  l)v  litrhtniniT  or  .stoniLs. 
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IV.— ORIENTATION  OF  THE  TORNADOES. 

DIVISION     OF     THE     TORNADOES    INTO     FOUR     GROUPS     ATTENDING     ITS 
DIVERSE   ORIENTATION. 

In  order  to  investio^ftte  tho  goneral  oriontation  of  the  tornadoes  we 
have  grouped  the  5,050  tornadoes  of  the  ten  years  which  we  are  stud}'- 
ing  into  four  groups,  according  to  whether  they  were  observed  on  the 
lirst,  second,  third,  or  fourth  quadrant,  and  we  have  in  this  manner 
formed  Table  CXI  I. 


Table  CXII. 


-Orientatiou  of  the  turnadoes  obiterved  at  Manila  during  Hie  decade  1888  to 
1897. 


January. 

February. 

March. 

Year. 

1st 
quad- 
rant. 

2d 
quad- 
rant. 

3d    1    4th      1st 
quad- quad-  quad- 
rant,  rant. ,  rant. 

2d 
quad- 
rant. 

3d 
quad- 
rant. 

4th 
quad- 
rant. 

1st 
quad- 
rant. 

2d 
quad- 
rant. 

3d 
quad- 
rant. 

4th 
quad- 
rant. 

1888                    

1 

2 

1 
""2 

4 
3 
4 

2 
4 

2 
1 

1 
2 
4 

3 

1 

6 

1889                      

1 

4 

2 

1 
1 

5 

1890 

1 

2 

3 

2 
1 
4 

1 

4 

1891 

i 

1 

4 

6 

1892 

1 
2 

2 
5 

1 

1 

4 
2 

6 

1893                      

2 

1894 

1 

1895 

1 
2 

2 

2 

1 

1 

1896             

6 

1897 

5 

Total 

9 

8 

2 

10 

3 

1 

3 

9 

27 

16 

4 

42 

April. 

May.                 1                 June. 

Year. 

1st 
quad- 
rant. 

2d 
quad- 
rant. 

3d 
quad- 
rant. 

4th 
quad- 
rant. 

1st 
quad- 
rant. 

2d 
quad- 
rant. 

3d 
quad- 
rant. 

4th 
quad- 
rant. 

1st 
quad- 
rant. 

2d 
quad- 
rant. 

3d 
quad- 
rant. 

4th 
quad- 
rant. 

1888 

4 

7 
4 
7 
6 

13 
4 
9 
5 

15 

5 
5 
8 
2 
11 
11 
8 
4 
3 
14 

2 
...... 

...... 

5 
7 
6 
3 
10 

10 
6 
14 
13 
18 
19 
20 
8 
6 
18 

25 
21 
29 
32 
34 
26 
32 
24 
23 
43 

24 
18 
29 
24 
33 
25 
33 
22 
13 
30 

18 
11 
33 
20 
25 
22 
24 
18 
11 
26 

26 
28 
27 
30 
29 
26 
26 
20 
12 
31 

17 
32 
15 
25 
31 
20 
17 
18 
30 
17 

16 
33 
23 
20 
35 
28 
16 
19 
25 
21 

11 

29 
15 
31 
34 

28 
19 
17 
19 
17 

12 

1889 

24 

1890 

19 

1891 

26 

1892               

28 

1893 

34 

1894 

16 

1895 

1896 

20 
24 

1897 

2fi 

Total 

74 

71 

44 

132 

289 

251 

208 

255 

222 

236 

220 

229 

July. 

August. 

September. 

Year. 

1st 
quad- 
rant. 

2d 
quad- 
rant. 

3d 
quad- 
rant. 

4th 
quad- 
rant. 

1st 
quad- 
rant. 

2d 
quad- 
rant. 

3d 
quad- 
rant. 

4th 
quad- 
rant. 

1st 
quad- 
rant. 

2d 
quad- 
rant. 

3d 
quad- 
rant. 

4th 
quad- 
rant. 

1888 

3 
25 
20 
10 
25 
17 
27 
23 
15 
29 

8 

26 
24 

7 

19 
27 
19 
15 
16 
25 

3 

16 
14 
11 
23 
24 
14 
19 

9 
17 

8 
14 
18 
15 
23 
23 
14 
19 
16 
18 

15 
16 
32 

8 
28 
22 
20 
20 

9 
15 

13 
13 
22 

4 

26 
21 
18 
15 

7 
18 

7 

9 

21 

5 

23 

20 

12 

8 

9 

13 

13 
15 
23 
13 

28 
9 

18 

12 
7 

14 

23 
33 
11 
18 
14 
27 
17 
20 
18 
24 

22 
27 
9 
8 
16 
18 
10 
13 
13 
15 

18 
27 
4 
4 
10 
10 
10 
8 
10 
12 

23 

1889 

29 

1890 

8 

1891 

n 

1892 

8 

1893 

20 

1894 

11 

1895 

15 

1896 

16 

1897 

13 

Total 

194 

186 

149 

168 

185 

1.57 

127, 

152 

206 

151       1 1 s 

164 
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Table  OXII. — < tricnhilion  oj'  the  turmulitex  ohnerred  at  Manila  dnriu//  the  lUcaile  1SS8  tu 

7*97— Continued. 


October. 

November. 

December. 

Y.-ar. 

l«t 
quad- 
runt. 

16 
23 
13 
11 
12 
19 
12 
16 
9 
13 

2d    1    3tl 
<|iiud-  i|imd- 
milt.   runt. 

4tli 

i|liiid- 
riiiit. 

12 
19 
10 
14 
17 
U 
17 
10 
15 
18 

1st 
"|tmd- 
niiit. 

6 
10 
3 
7 
3 
...... 

2 

1 
10 

2d    '    M 
<|iiiic|  <|iia(l- 
ruiil.   runt. 

Itli 
<inud- 
runt. 

1st 
llll»<l- 
runt. 

2d        M    '  4th 
i|iiad'  <{uad-  qiiad- 
ntiit.    runt.   rant. 

1888 

17 
20 

9 
13 
12 
12 
12 
13 

8 
12 

11 
14 
11 
14 
21 
9 
11 
8 
7 
9 

1 
5 
2 
11 
7 
1 
1 
...... 

4 

S 
6 
3 
7 
6 
2 
5 
3 
2 
12 

3 
9 
3 
7 

1 
1 
1 
2 
3 
14 

2 
...... 

1          ' 

4 

18«9 

1890 

2 
2 

1 
1 
2 

1 

3 

1891 

1892 

■     fti •> 

1893 

1894 

1         1 

1895 

1K96 

...... 

i 

1897 

1 

'  1 

Total 

143 

128 

115 

143 

43 

33 

48 

44 

14 

10 

12          " 

QUADRANTS  OF  THK  MAXIMl'M  AM)  MINIMl'M  FREQUENCY  OF  TORNADOES. 

As  tan  be  seen  by  the  monthly  totjils  which  we  give,  tornadoes  are 
least  frequent  in  the  third  (iiuidrant.  the  only  exceptions  l)eintr  in  the 
month.s  of  Fchniiirv,  Novcnihcr,  and  Deot'inhfr,  in  which  the  .-second 
quiidi'ant  sh()W.>;  a  siiialicr  total.  The  j^rcatest  freiiiuMu-y  ha."^  been 
ob.servcd  in  tlie  tir.st  (juadraMt  in  the  months  of  May.  .Inly.  Auj^ust. 
ScptcmlxT,  October,  and  Dcccnilicr.  and  in  the  fourth  (|ua(lrant  in 
the  months  of  Jamiary  to  April,  inclusive;  in  the  second  in  .June,  and 
in  the  third  in  November. 


DISTRIBUTION  OF  THK  VKAKI-Y  TOTALS,  AS  SEEN  BY  THEIR  ORIENTATION, 
DUKINc;  THK  rKKloD  OF  TEN  YEARS. 

The  yearly  totals  of  tlie  ten  years  which  we  are  considerinij  are  dis- 
tributed also  as  to  the  ditfereiit  orientation  in  the  foUowinjjf  outline: 


.  ,.        ...    .        , 

Year. 

First 
quadrant. 

Second 
quadrant. 

Third 
quadrant. 

Fourth 
quadrant. 

1888                                               

115 
179 
1:J4 
121 
161 
160 
132 
13:) 
112 
171 

110 

148 
135 

92 
16.5 
117 
119 
102 

87 
141 

76 
112 
109 

154 
122 
103 
87 

n 

118 

118 

1889                                            

149 

1890 

l»l 

1891 

135 

1892                                          

166 

1893                               

l.VJ 

1894 

125 

1895                                                   

107 

189fi                                 

106 

1897  .            

157 

Total.   .            

1,408 

1,248 

l,t>«5 

1,349 

The  results  in  all  ca.ses  are  identical  with  tho.se  obtained  hy  Father 
Saderra  reefardinij:  the  tornadoes  of  the  tirst  tivi'  y«'ars:  or.  better 
said,  the  greater  number,  1.40S, corresponds  to  the  Hist  (|uadrant:  the 
intermediate,  l.:^-l-:».  to  the  fourth  (juadrant.  and  the  other  two.  I,i'-i8 
and  1,045,  to  the  second  and  third  quadrants,  respectively. 
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LOCATION    OF   THE    DIFFERENT    (LASSES   OF    TORNADOES. 

This  relates  iiierelj"  to  the  location  of  tornadoes  in  general,  irrespec- 
tive of  other  classitieation.  Let  us  consider  now  for  a  few  moments 
the  location  (orientation)  of  the  ditierent  classes  of  tornadoes,  of  which 
we  give  the  following  outline: 


• 

Tornadoes  T. 

Fornadoes  L 

1 

Fornadoes  R. 

Year. 

1st 
quad- 
rant. 

2d 
q\iad- 
rant. 

3d 
quad- 
rant. 

4th    1    1st 
quad-  quad- 
rant, rant. 

2d 
quad- 
rant. 

3d 
quad- 
rant. 

4th       1st 
quad-  quad- 
rant,  rant. 

2d        3d 
quad-quad- 
rant, rant. 

4th 
quad- 
rant. 

1888 

9 
12 
15 

7 

15 
14 
20 
21 
10 
16 

5 

15 
14 
8 
9 
9 
3 
7 
9 
11 

1 

2 
3 
6 
3 
5 
2 
9 
4 
5 

5 
5 
4 

11 
5 
9 
3 

11 
2 

13 

67 
82 
61 
54 
64 
55 
41 
42 
42 
69 

58 
65 
46 
39 
53 
39 
35 
38 
24 
39 

34 
39 
35 
30 
43 
30 
28 
19 
22 
35 

53 
60 
39 
41 
60 
37 
30 
32 
35 
41 

39 

85 
58 
60 
82 
81 
71 
70 
60 
86 

47 
68 
75 
45 
104 
99 
80 
57 
56 
91 

41 
71 
71 
56 
108 
87 
73 
59 
46 
78 

60 

1889                           

89 

1890  .   .                   

91 

1891 

83 

1892 

101 

1893 

107 

189-1       .                

92 

1895 .              

64 

189G 

68 

1897                                   

103 

Total 

139 

90 

40 

63 

577 

435 

315 

428 

692 

723 

690 

858 

As  seen  by  this  outline,  we  have  332  tornadoes  T,  of  which  139 
belong  to  the  first  quadrant,  90  to  the  second,  63  to  the  fourth,  and  40 
to  the  third.  Of  the  1,755  tornadoes  L,  the  smallest  number  (315) 
belong  to  the  third  quadrant,  and  the  greatest  number  (57T)  to  the  first 
quadrant,  thei'e  being  a  notably  small  difference  between  those  of 
the  second  (435)  and  those  of  the  fourth  (128).  The  distribution  of  the 
2,963  tornadoes  R  in  the  four  quadrants  is  sufficiently  different.  The 
maximum  (858)  belongs  to  the  fourth;  following  this,  in  descending 
order,  the  second,  first,  and  third  (T23,  692,  and  690). 

v.— ATMOSPHERIC    PRESSURE  AND   SOME  PHENOMENA  RELATIVE  TO 

TORNADOES. 


SUDDEN   ASCENSION    OF    THE    BAROMETER   DURING   THE  TORNADOES. 

It  is  an  occurence  frequently  observed,  and  which  can  repeatedly 
be  seen,  especiallv  consigned  to  the  meteorological  reviews  and  in  the 
outlines  of  the  general  observations  of  our  monthly  bulletin,  that 
when  a  tornado  begins  to  discharge  itself  upon  our  station  or  very 
near  by,  it  will  ))e  noted  in  the  curve  of  the  barograph,  which  makes 
some  brusque  ascensions,  exceedingly  rapid,  and  which  reach  2  or 
more  millimeters  in  the  short  interval  of  a  few  minutes.  In  the  engrav- 
ing LXIV  we  present  some  facsimiles  of  curves  of  this  kind.  The  most 
notable  ascensions  registered  during  the  thirteen  3^ears  in  which  the 
Spring-Fues  })arograph  has  1)een  in  use  in  this  observatoiT  were  caused 
by  the  tornadoes  on  the  21st  of  May,  1892,  and  on  August  28,  1897. 

TORNADO    OF   MAY    21,  1892. 

This  first  one  is  described  by  Father  Saderra  in  the  following  terms: 

On  the  afternoon  of  the  21st  day  of  May,  in  the  year  1892,  a  tempest  was  rajjing 
in  Manila  \vhi<li  terrifu'd  its  inhabitants  1)V  the  number  of  electric  sparks  wliich 
aec'onipanied  it  an<l  l)y  the  tremendous  ])eals  of  tlumder.  It  began  in  the  second 
quadrant  with  strong  winds  from  the  SW.  The  rain  began  to  fall  a  little  before  5 
p.  111.  with  such  abundance  that  there  were  collected  60  millimeters  of  water  in  thirty 
minutes. 


3  p. 


m.d. 
n  a. 
lOa. 
9  a 
8^. 


J 
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Tin-  aii^Miifiil  .it"atiiii)S|.lnTif  |ir(s.«;iir«-  \va.«  such  tliat  in  twenty  iiiiimtf?*  th 

t«T  a.-;icnil('<l  tu  :*.  iiiilliiii»'ti'i>.     Tin-  iisiH-it    pDHliiriMl   liv  tlu-  clt^-trir  ftiiuri) 
._..! ..    ...i.i: 


I  Ml  roll  ic- 

iiuriatiniiH  wot* 

trills  siililiiiif 

Ii 


.■«»>..  iin-  ■■^■iiiiiwi;;  111  iiif  Miiriii  iiiarKi'ii  aiKi  n'ii»*<'U'<l  iif*  cmiiix'.  l  IMS  KiriUKIo  Iri 
nMii(iiilnt»il  tiy  the  iiihaliitaiits  <if  Manila  t's|MTially  for  its  similarity  to  tin-  one 
whiih  o(iurr»Ml  on  .May  IW,  ISl'A,  alMnit  \\lii»h  it  may  Ih*  rvu>\  t<»-ilay  in  tlu-  not«-«  of 
tliis  olwervatory  that  tht-ri'  ft-ll  uim)h  thf  rotintry  mo'n-  than  o()  Iniltw  of  li^litniiifj;. 

TOKNADO    OF    AliasT    'JX.    iM'T. 

'Pile  other  n(»tal>l('  toriiado.  iiiimrly  tlic  one  of  Aiij^'iist  '^S,  ls;»7,  wjus 
(l«'s»  rihrd  l>y  lis  in  tlu'  nic'ti'or<)Io«,'i<jil  n'virw  (»f  the  said  iiiontli  and 
year  in  the  followiiii,^  words:  Tln'  focus  (if  tlir  toriiiulo  of  tlir  2Stli  day 
reinaiiu'd.  from  hrfcin'  :>  p.  ni..^o  tin-  south  of  Maiiihi.  from  whi«li 
wcrr  heard  the  distant  thiiiulers.  haviii*.^  already  extended  itself  in)on 
the  area  of  rain  for  the  second  and  third  (|iiadrant.  From  a  litth'  ait«T 
S  J),  m.  the  whoh'  luirizon  was  completely  (Miveloped  in  water,  the 
curves  of  the  harometer  iiidicatin<r  that  the  tempest,  which  was  s<'en 
then  at  the  SSK..  was  ac(|iiirin«r  extraordinary  proi)orti<»ns.  The  mer- 
curial column  was  ascendin«r  rai)idly  from  ;^..  !<•  p.  m.  to  'A.'2'2  p.  m..  <jr, 
ill  otherwords.  in  the  short  space  of  twehc  miiiut»'s  ij.lomm.  was  rejf- 
istered  hy  the  harometcr.  and  there  appi'ared  to  l>e  takinj.'  phue  the 
most  intense  emanations  and  discharges  after  this  l>rus<jue  ascension  of 
the  atmosplieric  pressure.  The  rain  was  plentiful,  since  from  H.  14  to 
;>.Ho  ]).  m.  there  was  collected  in  the  pluviometer  44  mm.  of  water  in 
this  short  space  of  sixteen  minutes.  Tlu'  stron<r  winds  of  the  south 
ac(piired  their  v«'locity  from  ii.'M)  to  -^Aii  p.  m..  in  tifteen  minutes 
attainiiiLf  :i  velocity  of  IM  kilomet<'rs.  or  at  tlie  rate  of  14  meters  per 
second. 

The  tempest  at  4  p.  m.  went  away  toward  the  west  and  to  the  fourth 
(|uadrant.  feavinti'  hehind  it  an  extraordinary  humidity  in  the  atmos- 
])here  which  did  not  diminish  initil  ♦>  a.  m.  of  the  followinjr  <hiy. 

The  rains  and  s(pialls  continu«'d  at  intervals  until  7  p.  m..  hein*,'  the 
cause  of  the  loiiir  and  proloiiirecl  spiral  which  up  to  this  hour  was  se(>n 
in  the  l)aro«i:rapli. 

ATMOSl'HKKIC    fUKRKNTS — THK    Ml   KliK  ANKS    AND    TOKNADOKS. 

It  has  heen  ir''ii''iidly  ohservefl  that  there  is  a  irreatei-  numl>cr  of 
tornadoes,  presentiiiL''  considerahle  tdectiicity.  when  the  winds  are 
variahlc  and  when  the  jiosition  of  the  atmospheric  currents  chanjje. 
From  this  cause  it  results  that  the  hurricanes  rarely  occur  with  eh'c- 
tric  phenomenon  inside  of  the  temporal  IxKly  wheri'  the  cycl«)ni<-  cur- 
rents are  plainly  estaldished.  hut  chan«r<'  ffe<|uently  in  the  exti'rior 
limits  of  the  <yclone,  when  there  is  yet  »ri«"»t  opposition  iM'tween  the 
normal  currents  of  the  atmosphere  and  those  which  inu.st  estahlish 
themselv«>s  hy  virtue  of  the  laws  <»f  cy»|oni«-  circulati«»n.  Sm*  what 
Father  Alirue  sa\  s  on  this  point  in  the  .Meteoroloirical  lieview  of 
,lune.  1S!»4: 

Tlu- eltHtric  maiiilVstatioMs  aii<:iiifiit,  lor  the  n-;L<on  that  the  <iirn'nt.>»  have  small 
varii'tv  ami  stahilitv,  so  that  when  tht-  sii|>t'rli<Mal  ••iirr»-nt.<  or  thos*-  of  the  clouds  are 
8tahlve>»tal dished  the  electric  metevirs  ilimiui.sh  in  such  a  manner  that  they  disap. 
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pear  altojrether,  as  happened  on  tlie  23d  day  and  from  the  25th  to  the  30th  days, 
tlurin^'  which  tliey  were  all  perfectly  under  the  influence  of  the  atniospfieric  depres- 
sion. Nothin'T  ctintradictf  tliis  as^sertion,  a^i  o])served  in  the  central  body  of  the  hur- 
ricane, for,  outside  of  there  bein^'  the  electric  jihenoinenon,  which  rarely  occurs  in 
said  region,  experience  teaches  that  it  is  well  known  that  near  the  arc  of  absolute 
calm  there  exists  a  void  region  of  relative  calm  in  which  not  a  few  times  changeable 
winds  are  observed;  on  the  other  hand,  it  is  very  i)ossil)le  that  said  electric  meteors 
were  the  effect  of  the  extraordinary  frictional  forces  which  are  the  cause  of  the 
vehemence  of  the  sujierlicial  currents  of  this  region.  In  change  the  electric  phe- 
nomenon isfrecpient  and  impotent  in  the  last  breath  of  the  cyclone,  l)ecause,  1)eing 
in  a  l)ody  of  the  exterior  region  of  the  tempest,  the  force  of  current  is  found  to  l)e 
much  greater.  This  agrees  with  what  we  have  several  times  said,  namely,  that  the 
most  terrible  tornadoes  have  been  the  forerunners  of  atmospheric  perturbations. 
And  Father  Vines  also  says,  in  his  Notes  upon  the  Hurricanes  of  the  Antilles,  it  is 
a  phenomenon  as  constantly  ol)served  (the  failing  of  the  electric  discharges  in  the 
body  of  a  cyclone)  that  if  sometimes  the  echo  of  thunder  is  heard  or  the  effulgency 
of  lightning  is  perceived,  the  tempest  will  l)e  well  predicted,  and  this  is  taken  as  a 
sign  of  its  rapid  separation.  Among  all  the  country  people  this  opinion  exists.  The 
report  of  thunder  and  the  song  of  the  cock  are  the  barometers  of  the  white  country- 
man of  Cuba  during  the  tempests,  and  it  may  be  said  that  this  barometer  never 
deceives  him.  If  the  thunder  is  not  heard  and  the  cock  does  not  crow,  it  is  taken  as 
a  sure  sign  that  the  tempest  is  of  great  force  and  will  last  yet  a  w'hile;  but  from  the 
moment  in  which  he  hears  the  joyful  cry  of  the  cock  or  the  report  of  thunder,  for 
him  the  tempest  is  ended. 

CLOUDINESS  (surface    OR   LEVEL). 

According  to  Father  Saderra,  tornadoes  which  develop  in  a  calm  or 
clear  sky  ma}"  be  distinguished  from  those  which  develop  when  the 
heavens  are  covered  with  a  veil  of  clouds  more  or  less  thick.  On  calm 
and  clear  davs  their  points  of  origin,  perhaps  the  theater  of  a  tempest, 
often  appear  indicated  from  early  morning  by  means  of  a  certain  class 
of  clouds  somewhat  lower  than  cirrus  clouds  but  verj^  similar  in  form 
to  them. 

Sometimes  they  are  seen  whirled  aroiuid  y  focus  where  they  radiate 
without  extending  much;  others  like  the  tail  feathers  of  a  cock  and  the 
precursors  of  cyclones,  or  cyclonic  disturbances,  extend  themselves  to 
great  di.stunces  in  the  form  of  converging  borders  toward  one  point, 
in  which  they  are  seen  confounded  with  the  tempestuous  clouds  which 
do  not  generally  occur  with  the  cirrus  and  which  precede  the  cyclone; 
others,  instead  of  diflerent  borders,  present  a  solid  trunk  or  form  and 
radiate  })eautiful  ramitications,  to  which  we  give  the  name  of  aborisa- 
tion  or  tret'  foruL  The  starting  points  of  these  al)orisations  usually 
indicate  the  centers  of  the  tempest. 

Likewise,  the  disturbances  of  which  ^^■o  are  speaking  often  occur 
with  the  apparition  of  a  great  mass  of  cumulus  clouds,  which,  spread- 
ing themselves  in  extraordinary  proportions  over  the  horizon,  reach 
almost  to  the  zenith.  In  many  instances  they  do  not  lose  the  spherical 
and  gigantic  forms  which  are  proper  to  them,  but  generalh^  it  is 
observed  that  the  forms  a})ove  mentioned  are  substituted  by  others 
flattened  and  drawn  out  by  the  currents  which  draw  them. 

ELECTRICITY. 

We  will  conclude  with  a  few  words  concerning  the  electricity  which 
is  accustomed  to  develop  in  this  class  of  disturbances.  What  we  say 
is  taken  from  the  already  cited  memoir  on  ""Tornadoes  in  Manila." 
It  is  very  ditlicult  to  make  proper  observation  of  this  electricity.  In 
the  first  place,  tempestuous  clouds  are  seen  at  great  distances  that 
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witliout  (l(»ul)t  contain  rlctrir  plimonicim.  which  arc  n<»t  so  i»crcci)ti- 
hh'  (hiriiiw-  the  <lii\ .  hut  as  nijrht  comics  on  tlie  suspect  of  the  (  Inuds  is 
ilhiniinatcd  hy  continuous  emanations  of  eh-ctricitv.  and  the.s«'  phe- 
nomena are  soiin'times  |.ndonuv<l  at  some  points  until  the  folhiwini' 
<hiy  hi(h's  the  sph-ndor  of  the  lio-litnine-s. 

C'oncei-nine;  the  niimhcrof  th^se  li<rhtnin«,^  llaslics.  we  liave  ohserved 
dunnu-  :i  tornado  that  was  rajrinir  in  the  west,  in  tlie  mountain  of  Mjiri- 
ve'.es,  tliat  the  li^ditidng  thishes  repeated  themselves  52  tiujo  in  one 
minute. 


PAPER    NO     XXU. 
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HISToKirAI.  AND  CHKoNOLOCirAL  NOTKS   CONCKKMMi  THE 

I'HIIJI'IMM'X 


K.\l'i:i»II"l(  t\  Ml'   IIKKNAMm  »   hi     \i\.,\!)   \N1.>;. 
15  1J>-15l'L'. 

15r.«.   Marjollan's  Hotilla  sails  fioui  Seville. 

l.'njt).    Mairellaii  })asses  the  strait  which  is  named  for  him, 

1521.  Maj^ellaii  lands  at  liutuaii.  in  the  noith  of  Mindanao;  raises  the 
eross  on  a  small  hill,  and  (•elel>ratos  mass  foi-  tho  first  time 
in  the  Philippine  Islands.  Mairellan  takes  possession  of  the 
island  in  the  name  of  the  Kin^r  of  Spain.  Alliance  hetween 
Hamahar,  the  Kine-  of  ('elm.  and  AIa»rcllan.  Death  of  the 
latter  on  the  small  island  of  Mactan.  Duarte  dv  Balhosa  and 
twenty-six  companions  are  treachen^iisly  assassinated  at  a  l>an- 
<|uet  bv  order  of  Hamahar. 

l^r^'2.  Kenniants  of  th«^  exi)i'dition  reach  Seville  in  the  ship  Virtorin^ 
commanded  by  Don  ,Juan  Sebastian  d»d  Cano,  thus  completing 
the  tirst  circiimnavij^ation  of  the  oflolH'. 

KXI'KIH  ri«i\v  n|     1..\|>.A.  >.\AVKI>RA,   AND   VI  LLAL()I{(  >S. 
15L'.->-ir>4'.>. 

Urlh.  The  expedition  of  Frey  (iarcia  .lose  Loaisa  sails  fnun  Coriifia. 

1526.  Loaisa  passes  the  Strait  of  Maj^^idlan,  where  a  violent  hurricane 

scatters  part  of  his  ships.  Loaisa  and  Sebastian  ilel  Cano  die 
on  the  Pacitic.  Capitana  »i"oes  to  Mindanao,  and  upon  attempt- 
inir  to  reach  C'el)U  is  ilriven  by  tempt'sts  to  the  Molucas. 

1527.  Kx]jedition  from  Mexico  under  the  leadershipof  Alvarode  Ssui- 

vedra. 

152N.  Saavedra  arrive>  at  Mindanao,  where  he  provides  him>elf  with 
stores,  and  then  «;oes  to  tlu'  Moluccas. 

1542.  The  armada  of  Kuy  Loi)ez  de  X'illalobos  sails  from  the  port  of 
.luan  Gallej^o  in  Mexico. 

154o.  \'illalobos  reaches  southern  Mindanao.  He  f^ives  the  inland  of 
Leyte  the  name  "Filipina,"  which  is  afterwards  extended  to 
the  entire  archiptda«r<>-  ^'arious  causes  compel  him  to  touch 
at  the  Moluccas.  <<>ntrary  to  his  wish  and  to  that  of  his  King. 

154'.'.   The  remnants  of  the  expedition  of  Villalobos  reach  Spain. 
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DON  MIGUEL  LOPEZ  DE  LEGOZPI. 
1564-1573. 

156-i.  The  armada  of  Legozpi  raises  anchor  at  Natividad  in  Mexico. 
Fr.  Andres  de  Urdaneta  and  other  Augustin  monks  join  the 
expedition. 

1565.  The  islands  of  Leyte,  Camiguing,  Bohol,  and  Mindanao  are  vis- 
ited and  the  flotilla  then  anchors  at  Cebu.  Distrust  and  hos- 
tility of  those  islanders.  The  finding  of  the  Santo  Nino  (Holy 
Child),  the  submission  of  the  inhal)itants  of  the  island.  The 
return  of  Father  Urdaneta  to  Spain  in  order  to  give  informa- 
tion to  King  Philip  II. 

15(57.  Legozpi  sends  his  tender  to  Mexico  under  command  of  Juan  de 
la  Isla.  Father  Gamboa  embarks  in  order  to  ask  for  moie 
monks. 

1568.  Two  galleons  arrive  at  Cebu  with  troops,  munitions  and  arms, 

and  with  them  comes  Don  Juan  de  Salcedo,  called  the  Hernan 
Cortes  of  the  Philippines.  Poiluguese  squadron,  under  com- 
mand of  Gonzalo  Pereira,  anchors  oil'  Cebu.  The  purposes  of 
the  latter  are  frustrated  by  the  wise  firmness  of  Legaspi. 

1569.  Legaspi  transfers  his  encampment  to  Pana3\     Three  vessels, 

commanded  by  Juan  de  la  Isla  arrive  with  dispatches  from 
the  King,  conferring  on  Legozpi  the  governorship  of  the 
islands  and  the  title  of  adalantado. 

1570.  An  expedition  under  the  orders  of  Don  Martin  de  Goiti  and  Don 

Juan  de  Salcedo  sets  forth  from  Panay  in  order  to  study  the 
conditions  about  Manila.  Favorable  reception  of  the  Span- 
iards by  Rajah  Lacandola  and  Rajah  Soliman.  Treacher}^  of 
the  latter  and  his  destruction.  Return  of  the  Manila  expedi- 
tion to  Panay. 

1571.  Legazpi  takes  possession  of  Manila.     The  finding  of  the  image 

of  Our  Lady  of  Guia  in  Ermita.  Subjugation  of  certain 
provinces  of  Luzon  by  Don  Martin  de  Goiti  and  Don  Juan 
de  Salcedo.  Legozpi  establishes  commercial  relations  wdth  the 
Chinese.     Arrival  of  two  ships  with  reenforcements  at  Cebu. 

1572.  Subjugation  of  new  provinces  ])y  Salcedo.     Death  of  Legazpi. 

DON  GUIDO  DE  LAVEZARES. 
1572-1575. 

1572.  Complete  submission  of  Zambales,  Pangasinan,  and  Ilocos  to 

Goiti. 

1573.  Submission  of  Camarines  to  Salcedo. 

1571.  Attack  of  the  Chinese  pirate  Li-Ma-Hong  on  Manila.  Heroic 
defense.  Opportune  arrival  of  Salcedo  and  defeat  of  Li-Ma- 
Hong. 

1575.  Salcedo  attacks  Li-Ma-Hong  at  Lingayen.     Shameful  flight  of 

Li-Ma-H6ng. 

DON  FRANCISCO  DE  SANDE. 
1575-15SO. 

1576.  Early  death  of  Salcedo. 

1577.  Arrival  of  the  first  expedition  of  Franciscan  monks. 
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loTS.  F<»rtuii;it»'  cxncdiiiiMi  of  Siiiidc  (o  Boniro.  He  rrstoiTs  its 
Ic^itiinalr  Kiiii^-  to  the  throne,  and  the  latter  ollVrs  vsissiilaj.^' 
to  Spain.      ,lolo  and  Mindanao  I  iil»iitaries  (to  liiiii). 


IM)N'  (JONZAI.o  l:(>N<2riIJ.(>. 
l.->s(»-  I. ■vs.}. 

loSO.  Tlic  Chinese  arc  coinpcllrd  to  live  toifether  nnder  the  cannons 
of  Fort  Ba\  hay. 

1581.  Arrival  at  Nianiia  of  its  lirsl  liishop.  Fr.  l)omin;_'-o  Salazar, 
With  him  eonies  the  tii'st  party  of  .Fesiiits.  liewimiin^'-  of  work 
upon  the  cathedral.  Second  expedition  to  liorneo  to  restore 
the  Kine'  to  his  throne. 

15S"J.  Victory  won  hv  Don  Paido  Carrion  in  Caj,^ayan  over  the  .Japa- 
nese corsair  Idifn.sii.  Kxj)edition  to  rernate  under  <'oiuniand 
of  Lorenzo  de  Cartayeiia.  Sickness  deciiuates  the  troops. 
Father  .Vlonzo  Sanchez  is  st-nt  to  Macao  to  lirinj,^  it  al»out  with 
the  I*ortu*i;u«'se  of  said  colony  to  rccoj^iiize  Don  Philij)  II  as 
KinL^  since  Fortui^al  had  l)een  added  to  his  Kinjrdoui. 

158>>.  Death  (d"  Koiujuillo.  Duiinj^;  his  funeral  cei'cnionies  the  temple 
of  San  Auefustin  l»ui"ned.  and  the  lire  spreadinir  to  the  citadel, 
two-thirds  of  Manila  w(>re  destoved. 


!)().\  i)ii:«.<>  i;(tN(,>i'iT.T.n. 

i.-».s;{-  i.">s4. 

The  buildiiif,''  up  of  Manila.  Charity  of  tin*  o-ovenior  in  aidin<r  the 
needy.  Facitlcation  of  certain  towns  which  had  re\olted  because  of 
the  exces.ses  of  the  military  conmiandei'. 

DON  S.\.\TIA(i<»   hi".  VKIi.V. 
l.-.s  J- i.-,'.>o. 

1584.  Establishment  of  the  royal  audiencia  of  the  JMiilippines.  The 
i,ro\-ernor.  under  amph'  authority  from  the  Kin;r.  checks  the 
abuses  of  militai'v  leaders.  Construction  of  a  stone  fortr»'ss 
accordinir  to  the  plans  and  under  the  <lirecti<ui  of  Father 
Sedeno.  of  the  Com|)any  of  .lesus. 

l.'is.'i.  Cnfortunate  exp«'dition  to  Tei-nate.  .V  con>piracy  piovoked  by 
thievish  Moros  is  discovered  aiuonir  the  nativis  of  Pampanifji 
and  Manila.  Chani(»'s  in  Caj^ayan  and  Ilocos.  Capture  of 
the  ship  Santa  Ana  by  the  Kntjiish  corsair,  Thoiuas  Kcliadesch. 

ir)St;.  Father  Alonzo  San(  hez.  a  .lesuit.  <-onnuissioiu>d  by  the  ec<de- 
siastical  ;itid  secular  States  and  by  older  of  the  trovernor.  is 
.sent  to  S|)ain  to  obtain  froiu  the  Kin>r  the  measures  which 
^ood  jj^overiMuent  and  the  i)rospeiity  of  the  islands  demanded. 

15S7.  .Vrrival  of  the  tiist  expedition  of  Dominican  monks.  Establish- 
ment of  an  artillery  foun«lry.  FtMindation  of  a  h«»spital  for 
Spaniards. 
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DON  GOMEZ  PEREZ  DASMARIRAS. 
1590-1593. 

Construction  of  the  walls  of  Manila  and  of  Fort  Santiago.     Roor- 
ganization  of  the  armada. 

1590.  Suppression  of  the  royal  audiencia  l)y  royal  decree.     Estaljlish- 

ment  of  the  College  of  Santa  Potenciana  for  the  orphans  of 
military  men.     Disputes  with  Bishop  Sahizar. 

1591.  Voyage  of  the  latter  to  Spain.     The  arrival  at  Manila  of  Far- 

anda,  the  ambassador  of  Taicosama,  the  Emperor  of  Japan. 

1592.  Dasmarinas  sends  as  ambassadors  to  the  Emperor  of  Japan, 

the  Dominican  Father  Cobo  and  Captain  Lope  de  Llanos. 

1593.  New  embassy  to  Japan.     Coming  of  the  King  of  Siaoto  Manila 

in  order  to  offer  obedience  to  King  Philip  II,  to  whom  he  cedes 
the  island,  and  further  to  ask  the  aid  of  the  Spaniards  against 
the  pagans  of  Ternate.  Strong  expedition  to  the  Moluccas, 
under  command  of  Dasmarinas,  to  help  the  King  of  Siap. 
Dasmarinas  is  assassinated  ])y  Chinese  oarsmen  at  Point  San- 
tiago. 

DON  PEDRO  DE  ROJAS  (pro  tem.). 
1593. 

1593.  The  unfortunate  death  of  Dasmarinas  becomes  known  in  Manila, 
and  Don  Pedro  de  Rojas,  who  was  previously  a  councilor, 
takes  over  the  government.  At  the  end  of  thirty-nine  days 
he  resigns  it  to  Don  Luis  Perez  Dasmarinas,  who  was  desig- 
nated by  his  father.  Don  Gomez,  under  authorit}^  given  him 
by  royal  cedula. 

DON  LUIS  PEREZ  DAS:\IARINAS. 
1593-1595. 

1593.  Suspicions  aroused  by  large  numl)er  of    Chinese  junks  which 

arrive  at  Manila. 

1594.  An  embassy  sent  to  China  to  obtain  the  giving  up  of  the  assas- 

sins of  Don  Gomez  Perez  Dasmarinas  without  result.  Foun- 
dation of  the  Obra  Pia  de  la  Misericordia  by  the  priest,  Don 
.Juan  Fernandez  de  Leon. 

1595.  Daring  expedition  of  the  governor  to  Nueva  Visca^'a,  Isabela, 

and  Cagayan,  which  results  in  the  subjugation  of  those  regions. 

DON  ANTONIA  DE  MORGA. 
1595-1596. 

1595.  By  virtue  of  a  royal  cedula  each  religious  order  has  assigned  to 
it  the  provinces  in  which  it  may  exercise  administration  over 
spiritual  ati'airs. 

159(3.  Expedition  to  Mindanao,  luuler  the  command  of  Capt.  Rod- 
riguez de  Figueroa.  This  otiicer  ascends  the  Rio  Grande. 
At  Buhayen  a  Moro  treacherously  kills  him.  There  arrives 
at  Manila  the  admiral's  ship,  of  a  s(iuadron  which  had  set 
foith  from  Callao  to  colonize  the  Solomon  Islands,  under  com- 
mand of  Alvaro  Mendana  de  Neira,  who  had  died  during  the 
voyage. 


KEI'OKT    OF    TIIK    I'll  I  I.I  I'I'I  NK    <  ...M  Mis<l<  iN.  3(>5 

Ixi.N    1I(.\N(  IS«  (>  TKLLo  1H-;  (iTZMAN. 

liV.^T.  Don  Jimii  RoiKiuillo  ir(>vs  to  Mindanao  to  take  tin*  ]>Ia<»'  of 
Fiirucioa.  IltMlt'stioys  the  tlcrt  of  Moio  Itoats  from  rrrriiitc, 
which  canit'  to  the  hAy  of  thr  M<ir(t>  in  .Min(hinao.  and  as  a 
result  of  this  victory  tlu'  M<»rosof  Mindanao  and.Jolo  l)t'<-<»ine 
vassals  of  Spain.  Roiujuino,  with  jrrcat  hick  of  jn(lj.Mnctit, 
abandons  the  accjuircd  territory.  News  is  recei\»'d  at  >Ianihi 
that  the  ship  .SV///  F<1ipt  has  been  driven  to  Japan:  tliat  Tai- 
cosaina  has  j^ertidiously  taken  ])osse.ssion  of  the  rich  caijfo 
which  she  carried,  and  tliat  a  tnnnl>er  of  monks  liad  sulfcred 
martyrdom  at  Naj^asaki. 

ir»ns.  Dispatches  are  received,  creatinif  the  archhish«ipric  of  Manihi, 
and  the  l>ishopri(S  of  C'ehu,  Nueva  Caccres.  and  Nueva 
Seifovia.  Heestahlishment  of  the  royal  andiencia.  Contrarv 
to  the  opinion  of  the  audiencia.  r«'llo  orch'rs  the  evacuation  of 
the  fort  of  La  C'alih'ra  in  Mindanao.  An  expedition  titled 
out  and  directetl  by  Don  Luis  (roinez  Dasniarinas  .sets  forth 
to  aid  the  Kinjr  of  Camboja.  and  is  destroyed  by  tempest. 

loint.  A  powerful  fleet  of  Moro  pirates  infests  the  «-oast  of  Celiu, 
Neo-ros.  and  Panay.  causinir  nfreat  loss  of  life  and  property. 

i«>tM).  A  tfreat  naval  \ict(»rv  of!  .Mariveles  <»ver  the  Dutch  corsair, 
Oliveria  Van  Xoort.  A  Heet  of  Moro  piiate>  attacks  the  town 
of  Arevalo.  in  Iloilo,  and  is  cU-feated.      Kaith«|uake  at  .Manila. 

I'iol.  Foundation  of  the  ColIei;fe  of  San  Jose,  under  the  direction  of 
the  Jesuits. 

1<><>:J.  Kxpedition  to  Jolo  under  command  of  (ialliinito.  After  having 
accomplished  somethin*.'-  it  retui'iied  for  lack  of  supplies. 

]><>X   I'KDKO  liK.VVo  l»l-:  ACINA. 
lOOli-KKMi. 

1^(0:2.   (V)mmercial  relations  are  established  with  Daifu^ama.  Kinpeior 

of  Ja[)an. 
l»t(»;>.   A   tremendous   contlaefi-ation  destroys  a  third  part  <»f   Manila. 

Tprisini,'  of  2<>.<>(mi  Chinese.      Spaniards,  natives,  and  JajKui- 

ese  unite  and  completely  o\-erconn'  the('hinese. 
ir>(n;.    Fortunate  «'xpedition  to  the  Moluccas.     The  record  by  Hravo  de 

Acuna  a«i"ainst  the   Dut«'h.      D<tn  Juan    Ks<piivel    remains   as 

governor  of  Tei'jiate. 

IXTKHKK(l.\r>r.  IH»N  I  KISTOUAL  TKI.I.i:/.  (IN  ClIAKiiK  OF  MILI- 
TARY AFFAIR.^;).  THK  ROYAL  AII>IK.N(  I A  (IN  ("IIARcJK  OF  CIVIL 
AFFAIR.<i. 

I  (Um;-  Mios. 

1«;<>»;.  The  tirst  mission  of  Kecoleto  monks  arrives.  I'prising  of  the 
Japanese.  They  are  coiupiered  and  are  prohibited  from  liv- 
ing in  future  together  in  one  ward. 
The  Dutch  corsair.  Hlancardo.  is  defeated  and  captured  by  Don 
Pedro  de  Ileredia.  Blancardo  is  taki'H  to  Ternati*:  he  olitains 
his  liberty  by  paying  a  heavy  ransom,  but  later  <»n  he  is  again 
made  prison«'r  and  taken  to  Manila. 
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DON  RODRIGO  YIVEKO   (pro  tkm.). 
160S-1G01). 

Diirino-  his  .short  governorship  of  nine  months  Vivero  intro- 
duces some  moditications  in  the  administrative  })ranch. 

DOX  JUAN  DE  SILVA. 
16O9-101G. 

l()(>i>.  This  governor  begins  by  ver}'  aotivelv  improving  the  fortifica- 
tions, casting  heavy  guns,  and  constructing  vessels.  The 
Dutchman.  F.  Witter,  orders  a  landing  at  Oton  (in  Panay), 
but  Don  Fernando  de  Ayala,  who  had  laid  in  ambush  near  the 
beach,  falls  unexpectedly  upon  the  Dutch,  who  had  disem- 
barked, and  destroys  them. 

KilO.  F.  Witter  takes  up  a  position  ofi'  Mariveles,  and  makes  prizes  of 
various  Chinese  and  Japanese  vessels.  Defeat  and  death  of 
\\'itter  at  Mariveles  brought  about  b}-  a  Spanish  squadron, 
under  command  of  Don  Juan  de  Silva.  Rich  booty  captured 
from  the  Dutch. 

1611.  Arrival  at  Manila  of  the  monks  of  San  Juan  de  Dios,  and  their 
return  to  iSIexico. 

1()1-1:.  Japanese  driven  from  their  country  on  account  of  professing  the 
Catholic  faith  are  received  with  great  warmth  at  Manila. 

1615.  Ruy  Gonzalez  de  Segueira  arrives  at  Manila  with  reenforce- 

ments,  coming  bj'  wa}^  of  the  Cape  of  Good  Hope.  The  Jesuit 
Fathers,  Gomez  and  Rivera,  are  sent  Iw  the  governor  to  Goa 
to  ask  of  the  Viceroy  his  cooperation  in  Silva's  plan  of  send- 
ing a  strong  armada  against  the  Dutch. 

1616.  Don  Juan  de  Silva  sails  at  the  head  of  a  powerful  armada  against 

the  Dutch.  The  little  squadron  of  the  Viceroy  of  India  is 
])urned  by  the  Portuguese  before  it  falls  into  the  hands  of  the 
Dutch.  The  latter  avoid  the  attack  of  the  Spanish  armada. 
Silva  arrives  at  Malacca,  w  here  he  is  receiA^ed  in  triumph  as  a 
liberator.  Silva  dies  shortly  after  his  arrival  at  Malacca. 
Return  of  the  squadron  to  Manila. 

INTERREGNU:M.    don    ANDRES   alcazar    (IN   CHARGE   OF    MILITARY 
AFFAIRS);  THE  ROYAL  AUDIENCIA  (IN  CHARGE  OF  CIVIL  AFFAIRS) . 

lGlO-1017. 

1616.  The  Dutch  Admiral  Spielberg  bombards  Iloilo,    He  disembarks 

and  is  defeated  by  Diego  Quinones.  A  little  fleet  of  twenty- 
four  canoes,  manned  by  Moros,  allies  of  the  Dutch,  is  destroyed 
by  Flores  in  Punta  Potol. 

1617.  A  naval  combat  takes  place  at  Playa  Honda,  in  which  Spielberg 

is  completel}'  defeated  by  Don  Juan  Ronquillo. 
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("IlAI'TKi;    II. 
SF]CO?irD   PKIMOD— F'KO.M     THE   XA\  AL    <  OMllAI'    OF    PLA^  A 

IIOXDA  (  n>i7i  TO  Tin:  disaiissa  i.  oi   (.on  i:i:\<)i;  zah  \  l- 

lU'Kl     (  ITOIJ,. 

1»()N    (rKKONIMO    l»K    SI  LVA   (IXTEIUlEtiM  Mj. 

h;i  7-  m;i.s. 

lf)17.  A  little  licet  is  stati«)ne<l  at  lloiloto  iiilereept  the  Mdio  j»ii:iti<:il 
cxiu'ditioii. 

DON  ALoNZo   lA.IAIilKt. 
i(;i.s-i(;'j4. 

UIlS.  H«>  lossons  the  porsoiial  services  icquiicd  of  llic  natives.  J'y 
careful  instruction  to  the  shins  from  Acapulco  lieenaMes  them 
to  avoid  falline-  into  tiie  hands  of  the  Dutch. 

1019.   Tnaunuration  of  the  C'olle«re  of  Santo  Tomas. 

i&2i>.  Coml)at  in  San  Bernardino  Straits  l)etw(»en  threo  Spanish  and 
three  Dutch  vessels.  Father  Moraoa.  who  had  obtained  from 
Pliilip  III  promises  not  to  abandon  the  Philippines,  as  some 
of  his  advisers  counseled  him.  perishes  in  a  sliipwn'ek. 

lf.21.  Arrival  of  Franciscan  monks  to  found  the  Monastery  of  Santa 
Clara.  Uprisings  in  Bohol  and  Leyte  quelled  by  Don  .luan  de 
Alcarazo. 

lC)'2li.  Two  expeditions  against  the  Igorrotes. 

1<)24.  (Vrciorado  Fajardo.  whose  wife  was  unfaithful  to  him.  kills  her 
with  her  own  dagger. 

I\TKKKK(;NrM.      DoN    (iKRONIMo    DK    SILVA   (IN    CIIAKiiK    ( H"    MII.I- 
TARV     AFFAIKSi;    THK    ROYAL    Al'DIENCIA   (IN   CHAK(iK   (►F   CIVII, 

AFF\Ii;Si. 

I<Hi4-H)'J.->. 

1<'>:^4.  N'ictory  won  l>y  Dim  (xeroiiimo  de  Silva  over  seven  Dutch  ves- 
sels oti  Corregidor.  Instead  of  ])ursuing  his  scatt«'red  enemy, 
he  orders  his  fleet  to  return  to  C'avite,  on  account  of  which  he 
is  proceeded  against  and  shut  uj)  in  Fort  Santiago. 

DON  FKRNANIX)  DK  SILVA  (i-ko  tem.) 

h;l».">-:j<;j(;. 

l&J^t.  Don  Fernando  ac<-epts  acquittal  at  the  hands  of  his  predecessor, 
and  is  put  at  liberty.  Piratical  expeditions  from  Borneo  infest 
the  coa>tsof  Samar  and  other  islands,  doing  gretit  harm.  The 
small  t1e«'t  from  Iloilo  follows  (hem,  anil  failing  to  overtake 
them  on  the  sea,  goes  to  their  country  and  punishes  them. 

1H2»;.  Kxpedition  to  Formosa.  Tanchuy  is  occupied.  The  <pr»ad  of 
Catholicism  there. 
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DON  JITAN  NINO  DE  TAVORA. 
I«2(>-1(J;J2. 

1626.  This  governor  l)iings  the  iiiuioo  of  the  Virgin,  which  is  wor- 
shipped at  Antipolo. 

l()27.  A  strong  ;irm;ul:i  sets  forth  under  the  orders  of  the  governor 
for  Formosa.  Bad  weather  eonipels  it  to  return  to  Manihi, 
but  the  ship  J^osa/'/o  arrives  at  Tanehuy.  The  Dutch  attaclv 
this  port  and  are  defeated.  The  alcalde  of  Cebu,  Don  Cris- 
tolial  de  Lugo,  goes  to  Jolo,  and  afterwards  to  Basilan,  in  order 
to  punish  the  Moros  for  piracy.     His  expedition  results  well. 

1628.  Plague  at  Manila.  Sacreligious  rol)])erv  at  the  cathedral.  De- 
sti'uction  of  the  Church  of  the  Company  of  Jesus.  Expedi- 
tion under  command  of  Olaso  against  Jolo  with  little  results. 

1()20.  Great  contlagration  at  Cavite. 

I«i8().  ]\Iore  fortunate  expedition  of  Don  Pedro  Tonsino,  commander 
of  Dapitan,  against  Jolo.  Arrival  of  the  amliassadors  of 
Caml)oja.  ofl'ering  free  trade  and  a  shipyard  for  the  construc- 
tion of  vessels. 

1631.  The  Jesuits  establish  the  residence  of  Dapitan  in  Mindanao. 
The  constrviction  of  a  stone  bridge  across  the  Pasig. 

INTP]RREGNUM.    DON  LORENZO  DE  OLASO  (IN  CHARGE  OF  MILITARY 
AFFAIRS) :  THE  ROYAL  AUDIENCIA  (IN  CHARGE  OF  CIVIL  AFFAIRS) . 

1632-1633. 

lf)82.  Foundation  of  the  College  of  Santa  Isabela  for  girl  orphans  of 
Spanish  birth. 

DON  JUAN  CEREZO  DE  SALAMANCA  (pro  tem.). 
1633-163.5. 

1633.  During  the  reign  of  this  governor  the  archipelago  is  afflicted  liy 

various  calamities,  such  as  bad  crops,  famine,  epidemics,  a 
plague  of  locusts,  volcanic  eruptions,  and  Moro  piratical 
expeditions. 

1634.  Moro  pirates  to  the  number  of  1.5,000  lay  waste  the  Visayan 

Islands,  and  sack  the  capital  of  Tayabas  in  Luzon. 

1635.  Foundation  of  the  fort  of  Zamlxxiuga  to  hold  in  check  the  piracy 

of  the  Moros.  The  fort  is  constructed  under  the  direction  of 
the  Jesuit  engineer,  Father  Malchor  de  Vera. 

DON  SEBASTIAN  HURTADO  DE  CORCUERA. 
163.5-1644. 

1635.  Serious   dissensions    l)etween    the    Arch])ishop    Fr.     Hernando 

Guerrero  and  the  governor. 

1636.  Said   misunderstandings    are    amicably  adjusted.      The  pirate 

Tagal,  on  his  return  from  his  excursions  among  the  islands, 
laden  down  with  booty,  is  overtaken  at  Punta  Fleches  by  the 
little  fleet  from  Zaml)oanga,  under  connnand  of  Don  Nicolas 
Gonzalez,  who  wins  a  complete  victory.  Three  hundred  Moros 
lose  their  lives,  Tagal  among  them,  and  many  captives  are 
rescued. 
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1<»;^,T.  ('orciicra  ji-ocs  to  Miiidanao  and  dcstiuys  Laiiiitan,  the  soat  <»f 
«,n)V('riiiiu'iit  of  Sultan  C'orralat,  and  attacks  a  foniiidal)!*'  hill. 
Avhich  WHS  his  last  defense.  The  Moios  of  Buhayen  and 
Basilan  sue  for  ])eaet',  and  render  honia«.M*  to  Spain. 

l<;.'is.  Coreuera  arrives  at  Jolo.  Obstinate  resistance  of  the  inhaliit- 
ants  of  that  island.  They  are  linally  ovei-c(»nie.  Corcueni 
returns  to  Manila,  after  leaving;-  at  .lolo  a  si-an-ison  <)f  soldi«»rs 
and  estaldishint,'-  a  .lesuit  mission.  He  enters  in  tiiuini)h  with 
the  liooty  captui-ed  from  the  .Moros.  Hstalilishnieiit  id'  a 
nuinWer  of  outi)osts  on  .Mindanao. 

li't'.V.K  rprisiii":-  of  the  Chinese  at  Calaniha.  Their  foi-ays  a^'-ainst  San 
Pedro  Macate,  Taytay.  and  Antipolo.  and  their  ultimate  (hd'eat 
and  suhmission.  Establishment  of  th«'  royal  chajxd.  Foim- 
dation  of  the  Colleijeof  San  duan  de  Letrtm  untjerthe  Domin- 
icans. Don  Francisco  de  .Vtien/a  contjuers  the  Moros  of 
Lanao,  and  takes  possivssion  of  the  celebrale(l  lak«'  bearinj^ 
this  name.  In  the  combats  with  the  Moios  of  Luke  j^anao 
Friar  I'edro  ile  San  Auifustin  distinguishes  himstdf  l»y  his 
l)ra\ cry  arid  is  called  the  "Father  Captain."  \'ictories  (jf 
Don  Pedro  de  Almonte  over  the  Moros  in  Mindanao  and  . lolo. 

l<)4o.  .Separation  of  tlu'  Kinjjj-dom  of  Portuj^-al  from  the  Crown  of 
Spain,  which  causes  the  Dutch  to  luM'ome  more  audacious. 
The  Dominican  fath«Ms  take  chary^e  of  the  Colleyfe  of  San 
Juan  de  Let  ran. 

1<)41.  Three  volcanoes  l)ur>t  forth,  one  in  dolo.  anothei-  in  Sant^uil.  in 
the  southern  jjartof  .Mindanao,  and  a  thii-d  in  .Vrinjiay,  in  the 
north  of  Lu/on.  Fstabli>hment  of  the  royal  collee'e  of  San 
F(dipe.  which  is  promptly  closed.  Monks  of  the  order  <d'  San 
duan  de  Dios  arrivi'. 

lt')4L'.  The  Dutch  attack  the  fort  of  Tanchuy  in  Formosa.  Tlu»  Span- 
ish tjfarrison,  lackinjf  h(dp,  surrenders  with  the  honors  of  war 
and  returns  to  Manila.  As  a  precaution  aijainst  an  attack  by 
the  Dutch,  Corcut'ra  repairs  the  walls  of  >lanila,  nioimts  can- 
non upon  them,  o-ets  toti-ethei'  a  larj^n'  (juantity  of  munitions 
of  war,  clears  the  field  for  military  operations,  destroyinj; 
buildinjifs,  and  makes  similar  prep:ii-ations  in  Cavite. 

1H44.  .Vftera  tfoveiMiorship  of  lune  years,  duriiiii'  whi(di  he  carri<'d  out 
extensive  uiulertakinos.  he  leaves  in  the  treasury  half  a  ndl- 
lion  dollars. 

]»<).\  i>ii:<;(>  FA.i.\i;iM). 
ic.44-m;.~>.{. 

1<'>44.  Don  Dieoro  Fajardo  allows  himself  to  l)e  dominated  by  his  favor- 
ite Venei^as.  Fajardo  takes  his  predei-essor  Coreuera  and 
.huts  him  up  in  Fort  Santiatro  wheie  he  remains  tivi'  years. 
bein»r  pardoned  l>y  the  council  of  the  Indes.  and  rewarded  l»y 
the  Kin>i'  with  the  jxtst  of  «,'-overnor  of  the  Canary  Islands. 

ir)4:».  Frightful  eartlupiake  at  Manila.  cuINmI  tiie  earllKpiake  of  San 
Andres,  on  account  i)f  havinir  occurretl  on  this  day.  Manila 
is  depopulati  (1  l»ecau.se  the  earthipiakes  follow  each  other  at 
intervals  of  five  days.  The  victims  nunilu»r  «'»(»( ».  Peace  is 
established  with  Corralat  throu'di  the  mediation  of  th«>  Jesuit 
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FathoT  Alejandro  Lopoz.  The  Dutcli  sumnioiu'd  l»y  tli(^  Jolo 
nutivos  attack  the  Spanish  fort  at  .lolo  and  Ugalde,  which 
sphMididly  repulses  them.  Bull  of  Innocencio  X  creating  the 
University  of  Santo  Tomas. 

1646.  The  Spanish  troops  retire  from  Jolo  after  the  Sultan  has  signed 
a  treaty  very  honorable  for  the  Spanish,  through  the  mediatioti 
the  above-mentioned  Father  Lopez. 

164().  Don  Lorenzo  de  Ugarte  defeats  at  Bolinao  a  })()werful  Dutch 
sciuadron.  Three  other  victories  are  obtained  over  Dutch 
ships. 

1(;47.  Thirteen  Dutch  galleons  attack  Cavite.  It  is  defended  ])y  Don 
Andres  de  Asaldegui  until  the  Dutch  admiral  is  mortally 
wounded  and  his  vessels  retire.  The  Dutch  disembark  at 
Abucay  and  seize  the  defenseless  town,  committing  abuses 
there  until  they  r^embark,  pursued  by  Don  Juan  de  Chaves. 

1<)4S.  Victory  of  the  little  squadron  from  Zamlwanga  over  the  Jolo 
squadron;  the  Moro  prince,  Paquian  Cachile,  being  wounded 
and  taken  prisoner. 

KUl.  Successful  expedition  to  Borneo  to  punish  the  pirates  of  that 
island.  Uprising  of  the  Visayans  under  a  pretext  of  an  order 
of  Fajardo  compelling  them  to  go  to  Cavite  to  aid  the  Taga- 
logs  in  the  construction  of  ships. 

16.51.  Fajardo  comes  to  understand  the  intrigues  and  disturbance 
brought  about  by  his  favorite  Venegas.  The  latter  is  con- 
fined and  his  property  is  confiscated. 

1653.  By  royal  decree  the  college  of  San  Jose  is  given  precedence  over 
Santo  Tomas. 

DON   SABINIANO   MANRIQUE  DP]  LARA 
1653-1GG3. 

l(i.54.  The  cathedral  having  been  ruined  b}"  earthquakes,  the  first  stone 
of  the  new  one  is  laid. 

1655.  Corrolat,  Sultan  of  Mindanao,  breaks  the  treaty  of  peace  and 

uses  his  nephew  to  bring  al)out  the  assassination  of  the  Jesuit 
Fathers  Alejandro  Lopez  and  Juan  de  Montiel,  who  had  gone 
to  Buhajen  as  ambassadors.     Loss  of  various  ships. 

1656.  Famine  and  misery  in  the  islands  as  a  result  of  a  great  plague 

of  locusts.  Balatama}',  nephew  of  Corrolat,  engages  in  piracy 
in  the  Visayan  Islands. 

1657.  The  governor  of  Zamboanga  pursues  the  pirate  Balataniay,  and 

not  finding  him  on  the  sea  goes  to  his  country  and  destroys  a 
number  of  Moro  towns. 

1658.  A  great  earthquake. 

1660.  Uprising  in  the  provinces  of  Pampanga  and  Pangasinan.  It  is 
quelled  without  bloodshed. 

1662.  The  Chinese  pirate  Koseng  demands  the  submission  of  the  archi- 
pelago, with  serious  threats.  Reply  of  Manrique  de  Lara  to 
the  insolent  demands  of  the  pirate.  In  order  to  provide 
against  the  attack  of  Koseng,  select  bodies  of  infantry  are 
formed.  A  squadron  of  cavalry  is  organized,  churches,  con- 
ventos,  and  houses  outside  the  walls  are  thrown  down;  the 
governor,  the  monks,  and  the  people  of  th(^  neigh})orh()od  con- 
tribute in  order  to  raise  funds.  Uprising  of  tlu^  C'liinese  in 
the  suburl)s  of  Manila  and  thinr  subseiiucnt  submission. 


KKi'oirr  OK  Tin-:   I'HILiim'INk  (••>.MMissii»N.  'A7] 

HU>:\.    Ivosciii^-  (lies.  ;iM(l  Ills  son.  listi'iiiiio-  to  tlif  :i<l\  icr  of  FatlnT  Kit-ci, 
!i  DoiniMicjiri,  desists  from  liis  in('|>!ir:itiori  for  wai-.  uikI  sends 
the  aliove-Mientioned  father  as  an  anit)as>ador  to  arran^n-  eoin 
Miereial  ti-eaties. 

lt'><>:'..  Ill  order  to  coneentrate  the  Spanish  forces  the  j^arrison  of 
Zamhoan«,'-a  retires  and  tlie  Moros  resume  tlieir  piratical 
expedition. 

iM)X  iiii;(i()  i»K  sAL('i:i)<). 
I  <;<;.{-  i(;(;s. 

lt»(14.  Tlie  jrovernor  provich's  for  th*'  reefular  departure  of  ships  for 
Acapuico,  and  estal)iishes  shipyartls  in  the  provinces  wliere  it 
is  easiest  toot)tain  timlter.  Kmltassies  are  sent  in  the  interest 
of  commerce  to  Camltoja.  Siam.  and  Hatavia.  The  jjovernor 
(piairels  with  the  munici})aiit\ ,  with  the  archl)ishop,  and  with 
the  chaphiiii  of  tlie  cathedral  needlessly. 

lt)t>7.  Heath  of  the  Archl)ishop  I'oolete  as  a  result  of  the  disrespect  of 
the  youn«i"  e<>vernor.      Kxpedition  t()  suhdue  the  Ij^orrotes. 

lt)<;,s.  Father  Paternina,  an  Aujjfustinian  commissioner  of  th«'  holy 
otHce,  imprisons  the  governor.  Evan«r»'lization  of  the  Mari- 
anas Islands,  School  established  for  l>oys  at  Ciuajan  in  char«(o 
of  the  Jesuits. 

DON  JUAX  .MA.MKL   l>l':   I, A    I'KNA   IIONIKAZ  (i-u..  tkm.I. 
H><;.S-  HUiiK 

Bonifa/  j^ains  friends,  and  in  older  tt)  do  it  increases  the  >alary 
of  the  soldiers  so  that  he  Iea\"es  the  royal  treasiir\  well  iiiLfh 
exhausted. 

iMiN    MAMAI,  1>K   LKoN. 


ihe  hay  or  .Manila  is  coven'U  ov  mnuerous  ves.seis  and  com- 
merce is  very  active.  Leon  interferes  in  ecclesiastical  atlairs. 
anmdlinir  the  election  of  the  ])rovincial  of  the  .Vu^'-ustinians. 
and  ortlerin*:"  them  to  remain  shut  in  until  they  (d<'ct  a  new 
provincial.  He  persecutes  the  Franciscan  Father  .SoMcr. 
Father  Feternino  is  sent  as  a  convict  to  Mexico,  and  dies  on  the 
way  at  the  same  latitude  south  at  which  Salcedo  died,  'i'he 
BLshop  of  Ilerapolis.  an  apostolic  vi«ar,  arrives  at  Manila 
on  the  way  to  Siaui.  The  jrovernor  detains  him  and  sends 
him  ajjairi  to  Euroi)e,  a  course  which  was  condemned  at 
Madrid  and  in  Rom(\  The  Jesuit  Father  Sanvitores  sutiers 
* I.....  ;..  «i..v  \t.. ..;.......  r^i.....!.: 


martyrtlom  in  the  Marianas  Islands. 
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l()7o.   Coiupotition  between  the  governor  and  the  jirehbi.shop.  whom 

the  former  deprives  of  his  stipends. 
1074.  The  arehbishop  dies.      There  is  no  consecrated  bishop  in  the 

ishmds  until    1680.     During;  this   time   candidates   for  holy 

orders  are  sent  to  Mexico  or  to  Siam. 

INTERREGNUM.  DON  FRANCISCO  COLOMA  AND  AFTERWARDS  DON 
FRANCISCO  SOTOMAYOR  MANSILLA  (IN  CHARCiE  OF  MILITARY  AF- 
FAIRS) ;  THE  ROYAL  AUDIENCIA  (IN  CHARCiE  OF  CIVIL  AFFAIRS) . 

1677-1(>7S. 

After  conmianding-  for  live  months  Coloma  dies  and  is  succeeded 
by  Mansilla.  During  his  governorship  the  Church  of  the 
Third  Order  of  San  Francisco  is  constructed.  The  religious 
communities  make  out  to  extend  Catholicism  in  China,  Japan, 
and  Siam.     Earthquakes  frequent,  although  not  very  strong. 

DON  JUAN  DE  VARGAS  HURTADO. 
1678-1GS4. 

1678.  This  governor  encourages  the  development  of  commerce. 

1679.  Don  Fernando  de  Valenzuela  arrives,  exiled  to  these  islands;  he 

had  been  the  first  minister  of  Carlos  11. 
1683.  After  various  rivalries  between  the  Archbishop  Cabildo,  the 
royal  audiencia,    and   other   corporations,  Vargas   exiles   to 
Pangasinan  the  Archbishop  Don  Fr.   Felipe   Fardo,  as  the 
royal  audiencia  had  already  decreed  several  months  before. 


DON  GABRIEL  CURUZELAEGUI. 
1GS4-1(>S5. 

168-1.  The  governor  desires  to  terminate  the  discords  which  have 
occurred  during  the  governorship  of  his  predecessor.  He 
revokes  the  sentence  of  banishment  against  Archbishop  Pardo, 
but  far  from  quieting  animosities,  they  are  further  enkindled 
by  arbitrary  measures  against  Vai'gas  and  his  friend. 

1685.  An  epidemic  of  smallpox  causes  great  mortalit3\ 

1686.  The  loss  of  crops  on  account  of  superabundant  rainfall. 

1687.  A  conflagration  destroys  the  greater  part  of  the  suburbs  of  Bay- 

bay  and  Tondo. 

1688.  Don  Francisco  de  Campos  Valdivia  arrives  at  Manila,  empow- 

ered to  take  action  in  the  matter  of  the  punishment  of  Arch- 
bishop Pardo.  Valdivia  restores  the  royal  audiencia,  which 
had  been  destroyed,  together  with  the  prison  of  Oidores. 

DON  ALONZO  FUERTES  (IN  CHARGE  OF  :MILITARY  AFFAIRS) ;  THE 
ROYAL  AUDIENCIA  (IN  CHARGE  OF  CIVIL  AFFAIRS). 

1689-109O. 

Fuertes  maintains  public  quiet  and  holds  in  check  the  trouble- 
some spirit.     He  embarks  for  Spain  at  Valdivia. 


KEl'UKT    OF    TllK    I'Jil  IJ  1'1'INK    COMMISSION.  373 

1M>N    FAISTO  CIMZAT. 

'I'his  trovfinor  takes  jficat  pains  to  swell  tlio  j)uMir  funds,  col- 
l«'(tii4f  what  various  private  in<livi(luals  owed  tlie  treasurv 
and  lowerinjx  the  salaries  of  various  employees.  The  eoii- 
st ruction  of  a  lunnher  of  edifices,  such  as  the  royal  audieneia, 
the  auditor's  otfie«»,  the  prison  of  Corte.  and  the  heirinninj;  of 
the  royal  storehouses. 

ltJ'.<3.  The  ship    Sunto  C'ri-sto  >i,   liuiyox  is  lost. 

lt>J>4.  The  <.»-alleon  S,ni  Ju.s,  is  lost  and  4<M)  people  peri>li. 

1<)J>6.  Th«'  ffovernor  publishes  the  ordinances  of  ^ood  jifovenuMent. 

IG'JT.  Tile  Franciscan  Itrother  ,Ja\  ier.  h-arned  in  marine  matters.  I>ei;ins 
with  Father  Prado  (hoth  of  them  .Jesuits)  a  jouriu-y  to  the 
Maritmas  Islands  in  search  of  the  Caroline  Islands,  hut  the 
vessel  siiik>  and  the  brother  returns  to  Manila. 

DON   iHiMlMio  ZAI'.AI.r.riM'. 
1  TOI  -  I  7(>'.>. 

Durinor  his  governorship  Zaballuiru  concludes  the  woik  upon 
the  royal  storehouses.  recon>tiucts  tin-  royal  j)owder  house 
of  Malate.  ii'paii's  the  fortifications  of  (.'a\  it*',  and  attends  to 
the  construction  of  galleons.  Commerce  is  in  a  Hourishing 
eondition. 

17<>4.  The  patriarch  of  Antioch.  Senorl'ournon,  with  the  title  of  l'oi)e\s 
legate  a  latere,  arrives  at  Manila  on  the  way  to  China.  This 
gentleman  does  not  make  suitable  response  to  the  kindly 
re«-eption  given  him.  but  tak«>s  advantage  of  the  dissension  of 
the  governor  and  the  archl)isliop  and  caust's  serious  troulde. 
The  galleon  Iinsiiriiu  under  coUMuand  ttf  Don  Fermin  de  Sala- 
veria.  has  a  comliat  with  two  Fnglish  ships  of  war.  whidi  were 
compelled  to  retii'e.  one  of  them  tifterwai'ds  lu'ing  lost.  The 
Sultan  of  Jolo  visits  the  Sultan  of  Mindanao:  on  account  of 
}SU|)posed  oti'enses  they  come  to  blows,  with  the  result  that  both 
are  Killed.  The  nephew  of  the  deceased  Sultan  of  Mindanao 
asks  Ih'Ij)  of  Zaltalburu.  who  pacifies  the  Moros  through  the 
.Jesuit  father  liorja. 

1705.  Wreck  of  the  galleon  Sait  ./fW/V;*,  conHnan<le(i  by  l)on  Santiago 
Zaballturu.  l)rother  of  the  go\-ernor. 

ITtit'i.  Death  of  the  .Jesuit  Father. Juan  Davila.  who  introduces  into  the 
Philippines  the  cultivation  of  cacao,  which  he  brought  from 
Mexico.  The  archbishop  of  Manila.  Sefior  Camacho.  having 
fallen  into  disgr.ice  with  King  Philip  V  on  account  of  the  dis- 
sension t)f  this  prelate  Senor  'i'ournon  is  transfeired  to  the 
bishopric  of  (iuadaiajani.  in  Mexico. 

ITo.s.    Fruitless  expedition  in  search  of  the  Caroline  Islamls. 

ITott.  Another  expedition  in  search  of  the  Caroline  Islands  i>  frustnited 
by  thick  weather.  Destitution  of  (lovernorZabalbui  u  liecause 
hisdissension  with  Senor  Tournon  hasdispleased  King  Piiilip  V. 
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CHAPTER  HI. 

THIRD  PERIOD— FROM  THE  DISMISSAL  OF  GOVERNOR 
ZAB^LliURU  (170«J)  TO  THE  TAKING  OF  MANILA  liV  THE 
ENGLISH    (1763). 

DON  MARTIN  I'RZUA. 

1709-1715. 

ITUtl.  This  governor  causes  all  Chinamen  above  a  certain  number  to 
return  to  their  country. 

1T1(.».  On  tlie  coast  of  California  the  ship  N-uestra  Senora,  commanded 
by  Don  Fernando  Ang'ulo,  defends  itself  against  three  English 
vessels,  obliging  them  to  retire.  An  expedition  leaves  Cavite 
for  the  Carolines.  The  Jesuit  Fathers  Duberon  and  Cortil 
disembark  in  Sonsorol  and  again  reembark  on  account  of 
currents. 

1712.  Another  expedition  to  the  Carolines  suffers  shipwreck.  The 
Dominicans  return  to  the  Kecolctos  the  administration  of  the 
province  of  Zambales. 

INTERREGNUM.      DON    JOSE    TORRALBA    (IN   CHARGE    OF  :\IILITAKY 
AFFAIRS) .     THE  ROYAL  AUDIENCIA  (IN  CHARGE  OF  CIVIL  AFFAIRS) . 

1715-1717. 

Torralba  orders  the  casting  of  much  artillery  of  heavy  caliber; 
he  also  orders  the  perfection  of  work  on  the  royal  storehouses 
and  the  construction  of  a  bastion  in  connection  wnth  said  store- 
houses. This  governor  permits  certain  arbitrary  acts,  which 
cause  him  to  forfeit  the  good  will  of  the  public. 

DON  FERNANDO  DE  BUSTAMANTE. 
1717-1719. 

1717.  This  governor  takes  great  interest  in  collecting  the  sums  due 

the  royal  treasurv  and  gets  together  in  a  single  vear  more 
than  $800,000. 

1718.  Reesta})lishment  of  the  presidio  of  Zamboanga.     Construction 

of  a  presidio  at  Labo,  in  the  southern  part  of  Palawan.  Bus- 
tamante  sends  his  nephew  as  aml)assador  to  the  King  of  Siam 
in  order  to  arrange  treaty  of  commerce.  The  previous  tem- 
porary governor,  Torralba,  accused  of  a  heavy  embezzlement, 
is  imprisoned.  Bustamante,  on  account  of  his  harsh  character, 
makes  enemies  of  ever^^one. 

1719.  The  governor,  upon  learning  that  a  conspiracy  is  })eing  formed 

against  him,  in  w^hich  the  numicipal  authorities  are  taking- 
part,  commits  all  sorts  of  abuses.  Kel)ellion  breaks  out,  and 
the  mob  assassinates  Bustamante  and  his  son. 
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INTEKREGNim.     TIIK  AK(  llUlSllnl'  DoN   IK.   lUANClSCO    KK  LA 

(  TESTA. 

171!>-1Tl.'I. 

ITll*.  No  one  wisht's  to  t;iki'  cliar";*'  ot"  the  j^'ovmiiniMit.  Thr  iiiiani- 
luous  wish  of  tlic  p»'oj)l»'  ill  Manila  and  vicinity  i>  tliat  tin- 
anlihishop  take  tliaijif.  After  his  ohj»'cti(»n  to  it  \u'  linally 
accepts  the  post  in  (jrder  to  avoid  uidiappy  consiMjuertces.  He 
arrani^i's  for  the  solemn  int<'i'nient  of  the  diseased  j^overnor. 
Sets  aside  ^1,000  monthly  for  the  maintenance  of  his  six  sons 
until  they  can  l)e  sent  to  Mexico.  Keestublishes  the  royal 
audiencia  and  takes  summary  measures  airJiinst  the  prouioteis 
and  perpetrators  of  the  assassination  of  Hu>tainante. 

1720.  Fiv<'  thousand  Moros  liesiei;ed/amlK)an».'"a  for  two  months.  The 
governor,  Don  Sebastian  Amorrea.  performs  j)rodi<ries  of  valor 
and  saves  the  city.  The  i-ouncil  of  war  decrees  the  ahandon- 
ment  of  the  presidio  at  La  ho. 

DON  ToKir.lo  .KiSI',   Kl',  COSIO.   MAKQUKS  DE  TOKKE-CA.MII). 

ITli  1-17J'.». 

ITiil.   (len.  Antonio  Rojas  pursucvs  the  Moro  pii'ates  without  result. 

il'Jo.  Ai\other  little  scpiadron  under  couunand  of  I)on  .Vndres  (Jarcia 
Fernandez,  hut  the  Moros  irrow  holder  and  holder.  Don  .Fuan 
de  Mesa  directs  a  new  expedition  against  them,  recovers  tlu' 
Sahdiillhu  and  causes  the  death  of  many.  amon<r  them  several 
ehit'fs. 

17:^4.  Archbishop C'uesta,  the  ufovernor  pro  tempore  of  the  I*hiliijj)ines, 
dies  at  Meeh(xiran.  in  Mexico,  to  which  place  he  had  l)een  sent 
by  the  Kini;. 

1725.  The  Sultan  of  Zidu  sends  to  Manila  a  Chinaman  named  Kikan, 
in  order  to  sue  for  neai-e. 

i72»>.  There  is  sitj^ned  at  '/a\\\\  an  a.i^reement  between  the  Sultan  and 
Spain,  and  the  Moros  immediately  violate  the  a«rreenn'nt. 
beginniniji:  their  i)iratical  opeiations  ajjfain.  Phe  Kecoleto  Fr. 
Benito  de  San  Jose  defends  very  bravely  X\\v  town  of  C'ateel. 
defeating  there  the  Moros,  but  dies  of  the  wounds  which  he 
receives.  Seventy  embarkations  manned  by  Chinese  pirate-> 
aie  overtaken  and  complet«'ly  destroyed  by  our  armada.  The 
galleon  Smitn  Cri-sfn  il<  linn/ns  is  lost.  tlu>  crew  being  saved. 

l>ON   FKKNANIX'  VALUES. 
17l'1>-17.J1». 

172'.».  Valdes  rej)airs  the  fortitications  and  i>rovides  armaments  foi-  the 
))Iaza. 

17:^>U.  A  tieet  of  20  vessels  manned  l>y  :'..<)(»<>  Sulu  pirates  causes  great 
damage  among  the  islands  of  the  st)uth  and  attacks  Taytav. 
which  Don  Pedro  Lucena  successfully  «lefends.  Tin*  ,Ie>uit 
Father  Contova  goes  to  the  Carolines,  where  he  arrives  the 
foUowing  year,  and  later  suffers  martyrdom. 

V  ('— V()(.  4— in 2;i 
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1731.  A  .strong  squadron  sails  from  Cavitc  to  Sulu  and  punishes  the 
Moros,  burning-  towns,  ravaging  the  iields,  and  killing  uiany 
individuals.  The  Sultan  of  Taniontaca  asks  aid  of  the  Span- 
iards against  Prince  Malinog,  the  ally  of  the  Dutch.  Assist- 
ance is  furnished  him  and  a  great  victory  is  achieved. 

1733.  A  conflagration  destrovs  the  royal  storehouses  at  a  time  when 

they  were  quite  sufficient  to  the  pul)lic  needs. 

1734.  Fruitless  expedition  is  sent  in  aid  of  the  Sultan  of  Taniontaca. 

The  Moros  attempt  to  surprise  the  presidio  of  Zamboanga, 
but  are  repulsed. 

1735.  Two  thousand  IMoros  attack  Taytay.     Brilliant  defense  of  this 

town  by  Cienf  uegos  aided  by  three  monks.  Three  large  Dutch 
war  ships  anchor  in  the  bay  of  Manila  demanding  a  vessel  of 
their  nation  which  has  been  made  a  prize  by  Don  Francisco 
Muiiez  in  the  waters  near  Mindanao,  and  an  agreement  is 
reached  with  them.  There  arrives  a  royal  cedula  which  set- 
tles in  favor  of  the  commerce  of  Manila  the  vexatious  question 
of  the  introduction  into  America  of  silks  from  China. 
1737.  Don  Juan  Gonzalez  del  Pulgar  is  sent  to  Sulu  to  ratify  a  com- 
pact of  peace  with  the  new  ruler  of  that  island.  Arch- 
bishop Don  Fr,  Juan  Argel  Rodriguez  arrives  at  Manila. 
He  belongs  to  the  order  La  ]Mercid.  He  arranges  support  for 
the  chorus,  orders  Gregorian  chanting,  and  wins  the  good  will 
of  the  authorities  and  the  people. 

DON   GASPAR   DE   LA  TORRE. 
1739-1745. 

1710.  Three  Moro  vessels  attack  a  native  boat  and  take  prisoner  Fr. 

Hipolito  de  San  Augustin,  a  Recoleto.     He  is  taken  to  Sulu. 

The  Sultan  asks  a  ransom  of  $2,000,  but  the  rector  of  the 

Jesuits  of  Zamboanga  finally  arranges  the  matter  for  $1,000. 
1741.  The  governor  makes^  arrangements  for  the  defense  of  the  coast 

and  the  pursuit  of  the  Moro  pirates. 
1712.  The  English  Admiral  Anson  captures  the  ship  Coradonga  which 

was  on  the  voyage  from  Acapulco. 
1743.   A  squadron  sets  forth  in  pursuit  of  Anson,  but  does  not  tind 

him  and  returns. 
1745.  Insurrection  in  Batangas.     General  Juan  Gonzalez  del  Pulgar 

is  sent  to  quell  it. 

INTERREGNUM.     DON  FR.  JUAN    DE    ARRECHEDERRA,  A  DOMINICAN, 
EISIiOP-ELECT  OF  NUEVA  SEGOVIA. 

1745-1750. 

1745.  The  bishop-governor  with  great  activity  and   zeal  undertakes 

fortitications  to  defend  the  plazas,  orders  the  casting  of  can- 
non of  caliber  18,  provides  a  suitable  amount  of  nuuiitions 
of  war  in  the  Governor's  storehouses  and  authorizes  Dom 
(ieronimo  Itta  Salazar  to  arm  his  tender  the  Surdo  Doinlmjo. 

1746.  In  defiance  of  a  royal  prohibition  which  is  very  harmful  to  busi- 

ness, the  ships  Rosario  iindJ*d(fr  prepare  to  sail  for  Acapulco. 
The  Governor  of  Zam])oanga  orders  that  each  year  an  expedi- 
tion be  sent  against  the  pirates. 
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1747.   Two   I)iitcli   >liij)s  make  a  futile  atlciiij)t   t<>  take   !> — '--ioii  of 

liasilan. 
1741».    Ali-Miulin.  Sultan  of  Sulu.  an-ivi's  at  Manila,  askin;^  lo  >»■  placrd 

ajraiii   uj)oii   liis  throne,  whieh  he  says  has  Iteeii   usuipe<l   hv 

Hantilaii. 
17.'>i».    Ali-Muiliii    receives   l)aptisiii.  althou^'-h    there   are   some  \vh«>  do 

not  l»elie\«'  in  his  conversion. 

DON   FKANriSCO  .TOSK  DK  olJANDo. 
I  T.">0-l  T.-j  t. 

17ri(i.   The  piracy  of  the  Moros  continues  with  the  ai<l  of  liantilan. 

17.")1.  A  sipiadron  sets  sail  in  older  to  place  Ali-Mudin  aj/ain  upon  the 
throne  of  Sulu  undei-  the  name  of  Fernandez  I.  While  the 
latter  remains  at  Basilan.  the  s((uadron  «r<'»'~'  to  .Sulu,  and  later 
to  Zaml)oan<ra.  The  treachery  of  Ali -Aludin  i>  revealed  hy  a 
letter  from  him  to  the  Sultan  of  'J'amontaca.  He  is  sent  a 
prisoner  to  Manila. 

I7r)2.  Expedition  to  Sulu  with  little  result.  Aii  expedition  sent  to 
take  po.ssession  of  Palawan  is  ol)li«;ed  to  return  to  .Manila 
because  its  memhers  fall  sick.  Two  thousand  .Moro>  lu'siej^e 
Ilij^-an,  and  Father  Ducos,  a  .lesuit,  defends  the  j)laza  and 
defeats  the  Moros. 

1754.  All  the  ocean  re«>ions  of  the  archipela»;o  are  in\aded  l»y  Moio 
pirates,  who  carry  terror  and  misfortue  where\-er  they  land. 
This  is  the  worst  pii'atical  movement  on  the  part  of  the  Moros 
up  to  the  date  indicated.  A  .s<|uadron  under  conmiand  of 
Don  Mitiuel  (Jomez  \"ald(>s  sets  foith  in  ])ui">uit  of  them. 

DON   I'KDKo  MAMKL  DK  AKAMMA. 
I7.">4-17."»'.>. 

1754.  The  t«overnoi"  ivoi";,'-ani/es  the  militia,  au^nnents  the  salaries  of 

the  army  men.  i-hanj/es  the  uniform,  creati's  what  is  calh-d 
the  Kin<,'''s  KcLrinnMit  and  four  l)ri*,^ades  of  artillery,  and  estah- 
lishes  artillery  schools.  He  i)uts  in  order  the  arsenal  and 
storehoux's  of  C'avite  and  the  ship  from  Acapulco.  A  ter- 
rible eruption  of  Taal  attended  with  >ad  results.  A  pla;.au' 
arises,  produced  l»y  the  multitude  of  fishes  kilh'd  by  the  erup- 
tion, wnich  tlotit  upon  Taal  Lake.  Ftither  Ducos  tn\\v>  com- 
mand of  the  Heet  olf  Ili«,ran.  and  directs  it  .so  well  that  it 
destroys  150  hostile  boats  and  kills  H.ooo  Mor<>s. 

1 755.  Arandia  expels  the  Chinese  j)ajiiins,  and  constructs  an  alcayceria. 

where  Chinese  who  come  to  enpiL'"''  in  trade  are  oblijfed  to 
reside  temj^orarily.  Chinese  who  have  ac<-cpted  Chri>tianity 
are  permitti-d  t«)  remain  in  the  islands.  I»ut  only  for  the  pur- 
|)oseof  tillinj;:  the  soil,  beine-  jirohibited  fiom  en«,'a«rin«r  in  liu>i- 
iie.s.s.  Apresidit)  is  constructed  at  Misamis  under  tin' direction 
of  Father  Ducos,  who  also  repairs  the  fort  of  Tandayf.  .\n 
expedition  under  «-onnuand  of  Don  Pedro  Za<arias  X'illareal 
j^oes  to  Sulu,  where  peace  is  amiounced  between  Bantilan  and 
the  Spaniards,  but  once  more  tin'  .Moros  break  their  afrreeiiient. 
175t;.  Don  Pedro  (ia/taml)ide  wins  a  j^-reat  vict(»ry  o\»i-  thirty-ei<rht 
j)iratical  vessels  otf  the  coa>t  of  liataML'"a<. 
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INTERREGNUM.     DON  MKIITEL  LINO  EZPELETA,  BISHOP  OF  CEBU. 

1759-1761. 

1759.  Archbishop  Don  Manuel  Rojo  arrives  at  Manila.  He  aspires  to 
the  governorship  of  the  islands,  which  belongs  to  him,  but 
Ezpeleta  refuses  to  give  up  the  post.  He  makes  a  prisoner 
of  Orendain,  the  favorite  of  the  former  governor,  and  from 
this  there  arises  a  suit  Avhich  his  successor  terminates. 
(Interregnum). 

DON  MIGUEL  ROJO,  ARCHBISHOP  OF  MANILA. 
17Gl-17Gii. 

1761,  Rojo  takes  command  by  virtue  of  a  ro3^al  cedula  which  he 
receives;  he  shows  himself  kindly  disposed  toward  Ali-Mudin, 
whom  he  wishes  to  place  again  upon  the  throne  of  Sulu. 

1702.  An  English  squadron  of  thirteen  ships,  with  more  than  6,000 
men,  under  conunand  of  Admiral  Cornish,  and  of  Brigadier 
Draper,  arrives  at  Manila,  which  is  unprepared  to  resist  attack. 
Treacherous  conduct  of  the  Frenchman  Fallet,  and  of  the 
Spanish-American  Orendian.     Weakness  of  Archbishop  Rojo. 


CHAPTER  ly. 

FOURTH  PERIC^)!)— FROM  THE  TAKING  OF  IMAIVIIjA  BY  THE 
ENGLISH   (17Gii),  TO  SEDITIOX  OF  TAYABAS,  (1841). 

DON  SIMON  DE  ANDA  SALAZAR. 
1762-1764. 

1762.  The  junta  of  authorities  names  Anda  governor;  he  leaves  Manila 

and  goes  to  Bulacan.  Capture  and  sacking  of  Manila  bv  the 
English.  Anda  makes  himself  known  in  Bulacan  as  gov- 
ernor and  prepares  for  the  defense  of  the  country,  with  the 
aid  of  the  monks.     Uprisings  in  the  provinces. 

1763.  Expedition  of  the  English  to  Bulacan.     Asturian  Bustos  harasses 

the  English,  who  retire  lo  Manila,  after  burning  the  convent 
and  church  of  Bulacan.  Bustos  establishes  his  general  head- 
quarters at  Malinta,  from  which  place  he  makes  fora3"S,  even 
to  the  suburbs  of  Manila.  Provisions  grow  scarce  in  the  latter 
city. 
1761.  Archbishop  Rojo  dies.  Anda  receives  dispatches  from  the  King- 
informing  him  of  the  treaty  of  peace  with  the  English.  The 
new  Spanish  governor  arrives,  to  whom  Anda  turns  over  the 
governorship  of  Pampanga.  Triumphal  entry  of  Don  Simon 
He  Anda  into  Manila  after  the  evacuation  by  the  English. 
(Interregnum). 
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IM).\    MiANClSCO  DK  L.V  TORUK. 

L:i  Ton-t'  niakcs  nood,  so  far  as  j)<)ssil»lf.  the  injui-irs  wliicli  wai* 
has  iiitliclt'd  on  tin-  loimtrx  . 

J)(>N  JOSK  RAOX. 
17<;."i-|  TTO. 

17t)5.  The  war  frif^^ato  Iln,  h  ('mis,/,,  cuiiies  t<>  tli(>  IMiili))i)iiM's  hv  wav 
of  tlioCa[)('of  (too(1  Hope,  thus  iiiau«,niratiiiu;(lin.rt  coinimiiii- 
oation  botwot'ii  Spain  :m(l  the  Philippic's.  Two  rnipticuis  of 
the  volcano  Mayoii. 

17<')7.    A  Moro  piratical  oxpodition  outers  tho  Bay  of  Manila. 

17t>s.  rh»', Jesuits  aro  expelled  from  tho  Philippines  l>y  order  <»t  (  arlos 
III.  The  towns  whieh  have  been  und<'r  their  <har«re  show 
reo-rot. 

l7t»H.  It  is  ordered  that  the  Chinese  he  expelled  from  tlie  Philippines. 
but  this  order  is  only  partially  fulfilled. 

DON  SIMON  DK  ANDA  SAT.AZAli. 
177<)-I77«». 

I77i>.  Anda  repairs  the  walls  of  Manila  and  within  a  few  months  biin«rs 
al)out  the  construction  of  s«>veral  war  \-ess»'l>. 

1771.   Provincial  council  (of  bishops 0  <>f  Manila. 

1778.  Tho  frijifiito  I),s<_'iuhi  is  dispatched  to  Hata\  iato  reestalilish  l)usi- 
ness  relations. 

1774.  Shameful  conduct   of  the    Italian  C'enc«'lly.  to  whom  Anda  has 

intrusted  the  conunand  of  a  stpiadron. 

1775.  The   Moros  assassinate  the  L'^Jirrison   left   by  the   KiiLrlish  in  the 

ishmd  of  lialambanjj^an. 
(Interrojjnum.) 

DON   I'KDRO  SARKIO. 

177<>-177S. 

Sarrio  provide.s  a  little  fleet  of  liirht  boats  to  i>uisuc  the  i)irafes. 
and  obtains  ifood  residts. 
177N.    Isma«'l.  the  Sultan  of  Sulu,  is  poisoned  by  tlic  paitisans  of  the 
sons  of  Bintilan. 

DON  JOSE  BASt'O  Y  VAROAS. 
177S-17.S7. 

Ba.sco  durinof  his  governorship  shows  a  decided  desire  to  develoj) 
africulture.  Ho  obtains  seeds  from  other  countrii's,  and 
cau.ses  more  than  4.<hm»  mulberry  trees  to  be  })lanted  in  C'ama- 
rines  Sur  for  feodiiitr  silkworms. 
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1778.  Tn  a  short  time  Hasco  rids  tlio  countrv  of  e\il  doers.  Don  fFoso 
Gomez  coinhats  piracy  with  j>-ood  results,  distiMguishini^-  him- 
self in  pursuit  of  the  pirates;  eventually  he  dislodges  them 
from  Mamburao,  in  tlie  island  of  Mindoro,  where  they  had 
established  forts.  The  order  for  the  expulsion  of  the  Chinese 
is  revoked. 

177t>.  Basco  grants  rewards  to  those  Avho  are  conspicuous  for  their 
success  in  agriculture. 

17<sl.  The  Sultan  of  Sulu  sues  for  peace  and  returns  a  captured  vessel. 
Establishment  of  the  Economical  Society  of  Friends  of  the 
Country. 

178:^.  The  tobacco  monopoly  is  established,  and  as  a  result  the  public 
funds  are  considerably  increased.  Successful  expeditions  of 
Don  Jose  Gomez  to  Burias. 

1788.  Preaching  of  the  faith  in  the  Batanes  Islands,  which  Basco 
annexed  to  the  Crown  of  Spain. 

1785.  The  King  authorizes  the  creation  of  the  Royal  Company  of  the 
Philippines. 

1780.   Royal  order  appro\'ing  the  establishment  of  tho  powder  maga- 
zine. 
(Interregnum.) 

DON  PEDRO  SARRIO   (FOR  THE  SECOND  TERM). 
1787-1788. 

The  Ilocanes  revolt  on  account  of  the  tobacco  monopoly,  ])ut 
afterwards  su])mit  again.  Sarrio  proves  that  it  costs  $101,300 
annually  to  maintain  the  forts  and  fleets  of  the  Visayan  Islands 
and  Mindanao. 


DON  FELIX  BERENGUER  DE  MARQTTTNA. 
1788-1793. 

It  is  provided  that  the  apptnntment  of  the  cabezas  de  barangay 
be  made  by  the  provincial  chiefs,  on  the  nomination  of  the 
headmen  of  the  town. 

1790.  Marquina  submits  a  "plan  of  reform,"  which,  in  his  judgment, 
ought  to  be  made  in  the  Philippines,  and  approves  of  "instruc- 
tions" which  tobacconists  must  observe  in  regard  to  the  tax 
on  wines. 

1792.  Don  Antonio  Pineda  dies  in  Ilocos.  He  was  commissioned  by 
the  Government  to  study  the  flora  of  the  Philippines. 

DON  RAFAEL  MARIA  DE  AGUILAR. 
1793-1806. 

On  account  of  the  war  with  England,  he  reenforced  the  fortifica- 
tions, augments  the  navy,  establishes  a  dockyard  at  Corregi- 
dor,  and  puts  10,000  men  under  arms. 
1794.  A  bastion  is  constructed  in  Binondo  which  dominates  La  Barraca. 
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lTl»<;.  Th,.  sliii)s  S,//i  /',(/n>,  yfintfuiuK,  uikI  h'lirnjHi.  uihI  tlic  fritjatrs 
Fdiiiii  and  l'!hii\  mulcr  coininiiiKl  of  Don  I<.nia(i()  Maria  dr 
Alava.  who  fx-conu's  chief  of  the  s(|ua(lroii.  which  is  composed 
of  the  ahove-ineiitioned  vess»'ls.  and  in  addition  of  three  fri«jf- 
iites  which  have  previously  arrived.  Hv  royal  order  the  tiiin's 
ferof  thehastionof  San  lilas  de  California  toCavite  is  ))r()vided 
foi".  Creation  of  the  u-renadier  regiment  of  Lii/on  and  Hatan- 
oas  and  of  five  battalions  of  militia.      (Ireat  eartli(|ual<e. 

It'.tT.  The  stiuadron  under  commajid  of  Alava  sails  in  pursuit  of  an 
Kniilish  convoy,  l>ut  encounters  a  typhoon,  hut  within  a  yeai- 
tht>  injuries  which  the  ships  received  aic  ii-paircd.  Loss  ot 
th(>  Sill)  Amlits  (.)u  the  coast  of  Alhav. 

17l«S.  An  Knu'lish  .scpiadron  llyini,''  a  Spanish  tla<r  arrives  at  Zamiioan<(a 
and  tiu'  o-overnor,  Don  Kaymundo  Espaflol,  def«'ats  the  enemy 
and  saves  the  ])laza.  The  Moros  attack  Haler,  Casijjuran,  and 
Palanan, 

IT'.i'.t.  Onh'r  for  a  deliuite  census  of  thenatixcs.  Order  prohihitin*^ 
the  secretion  of  fracti(»nal  silver  currency.  The  friirate  I'Hur 
arrives  with  JJ^l.L'ou.doo.  thus  relievinji:  the  linancial  ditliculties. 

ISOd.  The  marine  comaiidancia  is  created.  Ft)reiiriiers  arc  prohihiled 
from  livinji'  in  tlie  Phili])pines. 

Isdl.    Kaon's  "Ordinances  of  (iood  (iovernment"  are  sui)j)re.ss<>d. 

iSOiJ.   The  bastion  called   La  Harraca  is  done  away  with. 

1803.  A  majjistrate  is  sent  to  ^lindoro  in  order  to  promote  the  develop- 
ment of  the  island.  The  Entjlish  ajriiin  take  ])ossession  of  the 
island  of  Balamhaniran. 

hso;-).  The  KntiTish  attain  attack  Zamboan^ra  and  ai'c  defeated.  Sainte- 
Croii'  is  commissioned  to  in  vest  i  irate  tht>  j^old  mines  of  .Mam- 
dulao  in  Camarines.  and  later  ])ul)lishes  his  report.  The 
complete^  ind«>pendence  of  the  Manila  custom-house  is  decreed 
by  royal  ord(M'. 

1(S(»(!.  ""{'hi*  Enolish  al)andon  Balambanji'an.  Creation  of  two  <li\  i>ions 
of  marine  grenadiers,  each  mimbering  150  men. 

INTERREGNUM.     DON   MARIANO    FERNANDEZ   DE    FOLOUERAS. 

180r>-l.SH>. 

180(>.  Folijueras  takes  nrecautio?is  aj^ainst  a  ])ossiblc  attack  upon 
Manila  by  the  Lni,''lish. 

1S07.   Cprisine-  in  North  Ilocos,  which  is  subdued  ehietly  by  the  monks. 

1808.  The  order  of  Santo  Domin}_''o  favors  the  Company  of  the  I'hilip- 
pines  with  a  loan. 

LSOiK  The  bi'iufantine  .Ir//'/v>  arrives  at  Manila.  I)rin«;in«r  news  of  occur- 
rences in  Spain.  The  French  sloop  of  war  .JAw*/  attacks 
Hatanj^as  and  the  parish  priest  at  the  head  of  the  natives 
repels  the  sloop. 

DON  MANUEL  GONZALEZ  A(il  ILAK. 
ISIO-ISI.J. 

1810.  Aguilar  proposes  the  su|)pression  of  shij)s  to  Acapulco  and  to 
7-oncede  to  merchants  the  rijrht  to  tit  out  private  ships  for  voy- 
ages to  America. 
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1811.  Publication  of  the  first  newspaper  in  the  Philippines,  with  this 
beginning-  Del  Superior  (xobierno.  Uprising  of  some  fanatics 
who  proposed  to  found  a  new  religion. 

181:^.  The  religious  orders  contribute  money  to  save  the  situation  in 
which  the  Philippines  are  found.  Fr.  Julian  Bermeho,  par- 
ish priest  of  Poijoon,  in  Cebu,  obtains  sevend  triinnphs  over 
the  piratical  Moros. 

1813.  The  constitution  of  1812  is  puldished  in  ]\Ianila. 

DON  JOSE  I)E  GARDOQUI  JARAYEITIA.        - 

i8i;j-isio. 

181'->.  By  the  decrees  of  the  Cortes  the  ship  to  Acapulco  is  suspended. 
The  last  one  starts  in  1811  and  returns  in  1815.  The  Moros 
attempt  in  vain  to  take  Zamboanga.  Gardoqui  encourages 
agriculture. 

1811:.  Movements  originate  in  the  Philippines  for  the  publication  and 
revocation  of  the  constitution  of  Cadiz.  In  Laoag  Father 
Vicente  Febro,  the  Augustin  parish  priest,  founded  at  their 
expense  a  hospital  for  lepers,  which  is  the  first  establishment 
of  this  kind  in  the  Philippines.  The  English  shrewdly  attempt 
to  take  possession  of  Jolo  and  Mindanao.  The  introduction 
of  opium  is  prohibited.  Great  eruption  of  the  volcano  of 
May  on. 

181.5.  By  royal  order  the  apostadero  de  marina  (shipyard)  is  suppressc^d. 
(Interregnum.) 

DOS  MARIANO  FERNANDEZ  DE  FOLGUERAS. 
1816-1823. 

1817.  Expedition  of  Fr.  Juan  Prieto  to  the  country  of  the  savage 

Ma3'03'aos.  A  royal  order  decrees  that  in  the  convents  of 
monks  and  nuns  there  shall  be  established  schools  for  boys 
and  girls. 

1818.  Naval  victory  over  the  pirates  on  the  coast  of  Albay  o])tained 

))y  Don  Pedro  Esteban.     Restoration  of  the  fortifications  of 
Zaml)oanga. 
181i>.  Reestablishment  of  the  Royal  Economic  Society  of  the  Philip- 
pines. 

1820.  Royal  cedula,  according  to  which  there  is  conceded  the  suppres- 

sion of  duties  during  ten  years  on  natural  and  industrial  prod- 
ucts of  the  Philippines  imported  into  the  Peninsula  in  shij)s 
flying  the  fiag.  Cholera  in  Manila.  All  authorities  and 
religious  orders  literally  pray  to  heaven  to  combat  this  sick- 
ness. There  is  prevalent  among  the  natives  a  belief  that  the 
foreigners  have  poisoned  the  waters.  The  mob  assassinates 
the  English  and  French  residents  in  Manila  to  the  number  of 
28;  afterwards  they  attack  the  Chinese. 

1821.  The  constitution  of  1812  is  again  sworn  to  in  Manila.     Creation 

of  the  Naval  Academy. 
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DON  JTAX  ANTONIO  MAUTINKZ. 
IS •_'•_•-  l.s_'r>. 

\S'2-j.  ^Vitll  Murtiiit'z  many  ()tii(ijil>  rrom  the  Pcniiisulii  coinc  to  tho 
IMiilippitics.  followiiiir  the  couiiscl  whidi  htid  Imtii  ifivtMi  to 
Foljrucras,  hoaiuse  those  iilrcudy  thcro  wore  iilinost  all  Spuri- 
ish-Anicrican.s.  Maitinoz  .sends  to  Spain  various  persons  who, 
it  is  said,  were  in  conspinu-y.  Captain  Novales  provoked  an 
uprisinjji:  in  which  Don  Mariano  Fernandez  Foltruenis  is  trait- 
orously assassinated.  t)ut  it  is  promptly  suppressrd  l»v  the 
local  authorities.  The  padre  provincial  of  the  Hecoletos.  with 
others  of  the  relij^ious  ordei-.  aic  cajjturcd  l)v  the  Moros  and 
held  in  spi.odd  ransom. 

1sl'4.  Stroni,^  eartlKpiake  in  Manila.  'I'lie  statue  of  (  :irlo>  1\' is  placed 
in  the  Plaza  de  la  Falacio.  Fortunate  expeditions  under  com- 
mand of  Don  Alonso  MorjLjado  ajrainst  the  pirates,  who  arc 
puni.shed  and  sutler  jjreat  U)ss. 


DON  -MAKIANn  HKAKOHT. 
1S125-1S;30. 

isi'.").  Ricafort  hrinos  a  i)aintinLr  ()f  Fernando  Nil.  and  there  is  iri\en 
to  it  the  leception  wiiicli  would  have  been  i.'"i\en  to  the  roval 
person  if  he  had  come  tcj  these  islands.  The  <,a)verin)r  issui's 
orders  to  encouraj^e  a^jricultuic. 

ISL^ti.  Hy  royal  order  the  relijrious  orders  ajjain  take  charge  of  certain 
parishes  which  had  l)een  jriven  to  the  secular  cler<;y. 

IS'JT.  The  reestal)lishment  of  the  dockyard  is  dei-reed.  An  expedition 
to  suppress  the  rel)ellion  in  Hohol. 

Ls2s.  Ri<afort  prohil)its  stiant,''(>rs  from  i^foinj,''  into  the  |)ro\inces  to 
ac(iuii"e  products  of  the  country.  The  royal  order  commands 
the  protection  and  cultivation  of  cotton  and  the  introduction 
of  machinery  foi*  makinj;^  thread  and  cloth  of  said  article. 
Royal  order  commands  the  e.stablishment  of  a  mint  in  Manila. 
Karth(piake  in  Manila, 

iSi'lt.  It  is  ordered  that  a  reformation  bo  made  in  the  ijeneral  manatre- 
uKMit  of  the  C'hinose  resident  in  tliese  islands, 

ls;;(i.  The  ari'ival  in  Manila  of  the  expeditionary  retfiment  of  Asia  in 
conse(juenc«'  of  a  re<|U(\<t  hy  Ricafort  to  Spain  foi-  Furojtean 
troops,  and  the  i-eor<5anization  of  the   re<,'-iment  of  the  Kinj(, 

DON   I'ASrl  AL  h.NKilJ';   V    Al.rKI'o. 

i.s;j()-is;j.5. 

Enrilc  makes  a  jroneral  map  of  the  archipela*ro.  pi-otitinjj  by  the 
knowIediTo  accpiired  in  expeditions  which  he  had  made  before 
beini*'  nominated  jjfovernoi".  He  causes  roadways  and  smaller 
paths  to  )»«'  made  connecting  with  these,  and  puts  up  several 
bridt^es. 
ls;'.ti.  l'>y  royal  order  the  eiifht  districts  f routine-  the  Moro.s  are 
declared  military  and  political  \n-u'A\  districts. 
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1832.  Hy  Yoynl  ordor  the  commorcitil  code  proinidoatcd  in  Spain  is 
extended  to  the  Philippines  with  such  variations  in  its  appli- 
cation as  the  archipelago  requires. 

1838.   Royal  order  in  regard  to  the  control  of  pious  works. 

183-1.  Enrile  causes  the  publication  of  "La  Guia  de  Forasteros"  with 
interesting-  notices. 

1835.  The  board  of  trade  is  organized. 

DON  GABRIEL  dS  TORRES. 

1835. 

Presides  at  a  meeting  for  the  election  of  deputies  to  the  Cortes. 
Dies  after  being  fifty  days  in  office. 

INTERREGNUM  DON  JOAQUIN  DE  CRAMER. 

1S.35. 

Cramer  issues  a  decree  in  regard  to  the  government  of  the 
archipelago.  Officers  of  the  veteran  army  are  placed  as  com- 
manders of  the  provincial  militia. 

INTERREGNUM  DON  PEDRO  ANTONIO  SALAZAR. 
1835-1837. 

1835.  There  is  established  a  gradual  impost  by  stamps  on  bills  of 

exchange. 

1836.  Salazar  decrees  that  simple  pesetas  shall  have  in  these  islands 

the  value  of  4  reales,  as  they  have  in  the  Peninsula,  and  not 
of  5  reales,  as  they  have  in  this  archipelago.  A  treat v  of 
commerce  is  signed  with  the  Sultan  of  Jolo. 

1837.  A  department  of    inspection    of    mines  is   organized  in  these 

islands. 

DON  ANDRES  MARIA  OAMBA. 
1837-1838. 

1837.  Camba  declares  to  the  government  that  the  plans  adopted  of 

making  peace  and  alliance  with  the  Sultan  of  Jolo  does  not 
bring  a  single  decided  advantage  to  navigation  or  to  commerce. 
Father  Manuel  Blanco,  Agustin  Fr.,  publishes  La  Flora  de 
Filipinas. 

1838.  The  post-office  department  begins  its  work  according   to  the 

reforms  pu))lished  the  year  before.  There  is  created  in  Spain 
a  consulting  committee  for  the  business  of  the  colonies. 

DON  LUIS  LARDIZABAL. 
1838-1841. 

1839.  Lardizabal,  who  is  a  Visaj'an,  gives  the  name  of  Nueva  Viscaya 

to  a  new  province  which  is  formed  from  the  province  of  Cag- 
ayan.  Increases  also  by  one  section  the  grenadiers,  and  pub- 
lishes certain  orders  in  regard  to  the  government  and  taxation 
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of  the  (  liiiM'sc.  Kccoj^iiiziiijr  tlir  cxccIN'm!  (|iialitv  <»f  I'liil- 
ippiiic  toltiuco  jirul  Jit  tlu'  samo  tiiiH'  thr  defective  iiu'thcKls  of 
inaiiufuctuit'.  ht'  tak«'s  iiH'asun's  to  prevent  adulterations. 
Thore  is  puMished  in  Manila  a  weekly  paper  «'ntitled  Current 
Prices  of  Manila. 
1>>4<'.  Inautji-uratioM  of  S<hool  of  Coinmen-e.  Some  orders  are  maule 
in  rejjfard  to  the  li^jitful  rensorship  of  hooks.  'I'here  is  cre- 
ated a  conunittee  for  the  contiol  of  manufactures  and  a  trcn- 
oral  administration  of  taxes.  Lardi/ahal  -ultinit-  to  the 
Supremo  (rovernment  a  |)roject  foi'  a  monument  to  Mai^ellan, 
in  tho  island  of  .Muctan. 


('IIAITKR   V. 

?"IFTII    T'KRIon— FIJ()>[    rilK  SFJUriOV   OF    TA^  AHAS  riS41) 
TO  I'll  F  (;<)\  FIfNMFNTOF   DON    I)IF(.0  |)F  \A»>  IMOS.  I.AS  T 

SPANISH    (;ovfiixok-(;fnfuaf    in     riu:    imii  i.iimmnf 

1>(»X  MAKCKLINo  I>K  ORAA. 
1S4  1-I84;i. 

is-tl.  Sedition  in  Ttivabas  promoted  by  a  certain  Apolinario  do  la 
Cruz,  called  by  his  fanatical  follo\ver>  Kin^'-  of  the  Taj^alos, 
and  to  whom  they  attrit»ut«'  supernatural  powt'rs.  Com- 
mandant Huet  completelv  overthrows  these  rebels.  There  is 
created  by  royal  order  tlie  Gobierno  Intendencia  de  Visayas. 
with  its  capital  in  Cel)u. 

1542.  A  circular  recommending,'  the  discovery  of  coal  mines.     The 

publication  of  the  order  concernintr  the  free  construction  of 
ships.  The  publication  of  the  re»:ulations  for  the  control  and 
policincr  of  the  l)ay  and  port  of  Manila. 

1843.  Uprisini:  in  Malate  of  a  reiriment  composed  of  .•soldiers  from  the 

province  of  Tayal)as.  dominated  and  controlled  with  the  aid 
of  the  local  troops  from  PampariLfa  and  Camarines.  The 
establishment  of  a  sul)delej;ation  of  medicine  and  surjj^ery. 

DON  FRANCISCO  DK  I'Afl.o  Al.(  Al.A. 
184;J-1S44. 

1543.  The  shii)vard  of  Masbate  is  transferred  to  Cebu.     Certain  rules 

are  published  to  the  consicrnees  of  the  Chine.se  Simpans  in 
reirard  to  unloadiniJ:.  Authorization  to  the  Chinese  to  use 
opmm.  it  beinir  decla'-ed  at  the  same  time  to  be  a  monopolv. 

1844.  Takes  possession  of  the  island  of   Iksilan  to  better  control  the 

Moros.  The  Indians  and  half-castes  are  prohibited  thesm(>k- 
ing  of  opium.  Alcala  re<rnlates  the  ottices  of  the  treasury, 
organized  the  army.  indicat«'s  the  necessity  of  licenses  for  the 
use  of  arms,  and  publishes  dispositions  in  regard  to  the  utTaii-s, 
passports,  carriages,  and  other  matters. 
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DON  NARCISO  CLAVEEIA. 
1844-1840. 

1844.  Claveria.  with  the  consent  of  the  ecclesiastical  authoritv,  reforms 

the  cakMidar  in  the  Philippines  to  conform  to  that  of  Spain 
and  America,  suppressing  the  31st  day  of  December,  1844: 
therefore  the  archipelago  tinds  itself  a  day  in  advance.  Com- 
mands the  building  of  a  fort  in  the  island  of  Basilan,  which 
was  occupied  by  his  predecessor.  Orders  that  the  alcaldes 
shall  be  educated.  Prohiliits  the  chiefs  of  provinces  from 
engaging  in  commerce.  The  French  attempted  to  take  posses- 
sion of  the  island  of  Basilan. 

1845.  Claveria  starts  to  visit  the  provinces  of  Luzon. 

1846.  Claveria  puljlishes  rules   for  the  development   of    mineral   in- 

dustries. 

1847.  A  fire  reduces  to  ashes  the  suburbs  of  Santa  Cruz  and  Quiapo. 

An  expedition  is  sent  under  the  command  of  Don  Mariano 
Oscariz  to  subdue  the  bloody  savages  of  Mayoyaos,  in  Nueva 
Visca3'a.  Important  conquest  of  Davao  on  the  south  of  Min- 
danao l)y  Don  Jose  de  Oyanguren.  A  body  of  constables  is 
created  for  public  security  against  criminals.  Political  and 
military  governors  are  prohibited  from  engaging  in  commerce. 

1848.  Claveria  directs  an  expedition  to  the  islands  of  Balanguingi; 

destroys  completely  the  towns  occupied  by  the  pirates,  with 
the  death  of  many  Moros  and  the  rescue  of  200  captives,  sev- 
eral of  these  Dutch  from  Java.  There  are  purchased  in  Lon- 
don the  steamers  Magallaves^  EJcano^  and  Reina  de  Casfilla, 
which  are  the  first  ships  of  this  kind  seen  in  the  Philippines. 
Erection  of  the  monument  to  Magellan  in  ^Manila. 
1840.  Claveria  orders  the  change  of  names  of  the  Indians  of  which 
there  is  little  variety.  The  regular  clergy  are  prohibited  from 
transferring  their  property  without  previous  royal  license. 
The  organization  of  bodies  of  police  in  the  provinces.  Crea- 
tion of  an  academy  of  drawing  and  painting. 
(Interregnum.) 

DON  ANTONIO  BLANCO. 
1849-1850. 

Blanco  forms  a  ])ody  of  vaccinators,  and  o])Iiges  all  children  to 
be  vaccinated.  The  province  of  Union,  in  the  comandancia 
of  Agno,  is  created.     Monthly  lottery  is  established  in  Manila. 

DON  ANTONIO  DE  URBIZTONDO. 
1850-1853. 

1850.  The  Moros  from  Jolo  attack  Samar  and  Camiguin.  Urbiztondo 
grants  permission  to  the  planters  to  introduce  Chinese,  who 
are  to  devote  themselves  exclusiA'eh'  to  agriculture.  The 
governor-intendencia  of  the  Visayas  is  suppressed. 
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ls:,l.  rrbi/t<)M(l(,  him.s(_.lf  directs  tin  expedition  to  Jolo.  de^tn.vin.r 
the  torts  and  capturing  112  cannon,  rediuinjr  to  ash.'s  tl," 
quay.s  and  a  multitude  of  })oats.  The  hmverv  and  death  of 
1  adre  Ibanez,  a  Keeoleto,  in  the  takinjf  <,f  .J,,|„;  Th.-  tol.a.co 
from  (aoayan.  in  the  north  of  Luzon.  i>  jriven  a  premium 
and  «i(.ld  medal  at  the  Tniversal  Kxposition  in  I^)ndon. 

isrrj.  rnauoiuation  of  the  suspension  t.ridjre  which  unites  Arnx-eros 
with  (^iiiapo.  The  Spanish-lMiilippine  Hank  l)ejrins  its  oix'ra- 
tioMv.  A  prison  is  estaldished  in  l^olloe.  The  ofiieial  bul- 
letin of  the  Philippines  is  estal)li.shed.  Various  earthciuakes 
are  felt.  ' 

180^^.   Eruption  of  the  volcano  of  Mavon. 
(lnterreu"num.) 

DON  RAM(>X  MONTKKO. 
l.S.5;J-l.S.-»4. 

lJSr>4.  On  account  of  the  imprudence  of  the  governor  of  the  island  of 
Basilar!  a  company  of  .soldiers  is  assa.ssinated  liy  the  Moros. 

DON  MKtUEL  P.W'IA  Y  LAY. 
18o4-lS54. 

Durinu"  his  brief  administration  of  eigiit  months  he  estaldishes 
a  monthly  mail  between  Manila  and  Hongkong.  The  uprising 
of  one  Cuesta.  who  .soon  falls  into  the  hands  of  justice.  Karth- 
quake  is  felt  in  Manila,     liiizes  the  suburb  of  Tondo. 

(Interregnum.) 

l>n\  KA.MUX  MONTEKO   (Skcund  Timk). 
1854. 

A  mulliludc  ot'  royal  orders  arrive.  rdicN  lug  almost  cxcrv  olh- 
cial  in  the  archijxdago. 

IX  )X  MANl^KL  ("K1'>;P<). 

is.->4-  !«.■>«;. 

Is;"i5.  The  tribunal  of  commerce  i.s  ree-stablLshed.  Naval  Otticer  Gon- 
zah's  captures  in  the  waters  of  Jolo  a  pirate  l)oat.  and  soon 
afterwards,  with  A'illairceni-io,  they  destroy,  at  Halanguingui, 
a  pirate  tleet,  which  at  that  time  was  being  constructed  by  the 
Moros.  The  name  of  the  pro\ince  of  .Manila  is  given  to 
that  which  up  to  this  date  has  Ix'cn  called  Tondo.  A  cy»-lone 
causes  gre:it  destruction.  Eruption  of  the  volcano  Macatu- 
rang  in  Mandanao. 

INTEKKKGXI:M.     l>t)X   KAM<>N   MoNTEKu   (Thiku  Timk). 

lS5<)-ls.-,7. 

Is57.  The  clandestine  introduction  of  inmuu-al  lK)oks  with  iinmoi-.il 
pictures  causes  Moutero  to  issue  a  decree  to  do  away  witli  this 
evil. 
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DON  FERNANDO  DE  NORZAGARAY. 
1S57-1S60. 

1857.  Norzagaray  decrees  that  the  official  accounts  shall  be  carried  on 
in  the  decimal  system.  Authorizes  the  establishment  of  houses 
for  the  exchange  of  money.  Publishes  a  ver}"  energetic  decree 
against  criminals. 

1854.  An  expedition  of  1,500  men,  under  the  command  of  Col.  Don 
Bernardo  Ruiz,  starts  from  Naila  for  Cochin  China,  to  aid  the 
French.  Norzagaray  establishes  a  politico-militar}^  govern- 
ment in  the  island  of  Balabac,  on  which  the  English  were 
beginning  to  fix  their  attention.  Publishes  a  proclamation 
for  the  defense  of  fishing  towns,  and  sends  an  expedition  under 
the  command  of  Malcampo  to  Simisa,  which  is  garrisoned  bj^ 
piratical  Moros,  and  another  under  the  command  of  Gonzales 
against  the  island  of  Pilas,  causing  in  each  great  injury  to  the 
Moros  and  rescuing  various  captives.  Beautifies  Manila  and 
its  surroundings  and  organizes  the  botanical  gardens. 

1859.  The  Jesuits  return  to  the  Philippines  with  the  object  of  doing 
missionary  work  in  Mindanao,  and  at  the  petition  of  the  gov- 
ernor and  of  the  ayuntamiento  by  authority  of  the  Govern- 
ment they  take  charge  of  the  so-called  "pious  school."  By 
royal  order  the  commander  of  the  navy  in  the  Philippines  is 
authorized  to  issue  nominations  to  second  and  third  mates. 
An  a?rolite  falls  in  the  town  of  Mexico,  in  Pampanga. 
(Interregnum.) 

DON  RAMON  'SI.  SOLANO. 
1860. 

Creation  of  a  civil  government  for  the  province  of  Manila. 
Foundation  of  the  Maritime  Mutual  Benefit  Society.  Unveil- 
ing of  a  statue  of  bronze  of  Isabella  II  in  Arroceros.  Solano 
orders  various  improvements  in  the  war  department,  among 
others  the  change  of  uniform  for  the  army  to  one  more  suit- 
able for  the  climate  of  this  countr3\  Orders  the  demolition 
of  the  "Parian,"  and  accomplishes  this  in  spite  of  a  thou- 
sand difficulties.  The  market  of  Quinta  is  opened  to  the 
public. 

(Interregnum.) 

DON  JUAN  HERRERA  DA  VILA. 
1860-1861. 

Issues  an  order  in  regard  to  the  duties  of  pettv  governors. 
Madrazo  and  Malcampo  pursue  the  pirates  with  good  results. 
The  conference  of  San  Vicente  de  Paul  is  established.  The 
printing  Antes  Acordadas  is  authorized. 
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DON  JtjSK  LKMKRY. 
18«l-186li. 

I.SHI.  The  ofKclul  hulU'tin  of  the  Philip^nnes  takes  tho  njime  of  the 
Manila  (ijizotte,  by  royal  order  ot  the  previous  year.  A  polit- 
ieo-inilitary  j^overninent  is  estal>lisliecl  in  Visayas.  and  another 
in  Mindarao.^  The  beuinninti-  of  work  of  coiiiinir  in  tlie  mint 
of  Maniliu  The  School  of  Botany  and  .\irriculture  is  estab- 
lished. The  Jesuit  priests  bcu-in  anew  the  t'Viuij^eli/.atiou  of 
Mindanao,  establishing:  themselves  in  Polloc.  S)me  {^-unlxmts 
with  hulls  oi  steel  and  111,^11  draft  arrive  in  the  islands  and 
beyin  a  vi',a)rous  and  successful  campaij^ni  aj^ainst  the  pirates. 
Mendez  Nunez,  Malcampo.  Maldrazo.  and  .Munoz  distin^'uish 
themselves. 
(Interrejj^num.) 

IH  )X  SALVAl )( )K  V  A  LI  )KS. 
lS«>ii. 

Lemery  sets  sail  for  the  Peninsula  on  th(>  Tth  of  July.  The 
.segunda  cabo,  Don  Salvador  Valdes.  takes  charj^e  of  the  j^ov- 
ernment  until  the  ninth  month,  when  the  proper  tjovernor 
arrives. 

DON  K.VFAKI.  KCIIA<il'K. 
18(ili-l8(i5. 

!>>♦>:>.  During  this  administration  the  archipcdago  is  atflicted  by  choleni, 
tire,  tlood.  cyclones,  and  locusts. 

I80!i.  Feasts  for  the  canonization  of  tlu'  martyrs  of  Japan.  By  royal 
decree  a  royal  delegate  is  created  to  study  the  various  branches 
of  administration.  Arrival  in  the  islands  of  the  Sisters  of 
Charity  and  of  the  Friars  of  the  Congregation  of  San  Vicente 
de  l*aul.     The  gunboats  continue  the  pursuit  of  the  pirates. 

1868.  Creation  of  the  minister  for  the  colonies.  Great  earthquake, 
which  almost  reduces  Manila  to  a  mountain  of  ruins,  with  the 
death  of  4<M)  persons  and  the  injury  of  some  :i,(MM). 

isO-t.  The  ayuntamiento  founds  a  numicipal  school  for  Lfirls  in  charge 
of  the  Daughters  of  Charity.  Lightning  set><  hre  to  the  gen- 
eral storehouse  of  tobacco,  with  a  loss  of  !js'i.O(M».ooo.  Tnii- 
torous  conduct  of  the  Dato  VU)  in  the  Kio  (irande  dv  .Min- 
danao. 

ls«'>."».   Solenm  inauguration  of  the  normal  school  for  (female)  school- 
teachers. 
(Interregnum. ) 

JM».N  .|<»A<^1  IN   i»Ki.  >t»LAl{. 
l.S({5, 

During  this  brief  government  various  tlispositions  are  made  in 
regard  to  the  new  organization  of  the  offices  of  the  trea.sury 
department. 
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DON  JUAN  DE  LARA. 
1865-1866. 

1865.  A  great  lire  destroys  a  large  part  of  the  suburbs  of  Tondo,  Santa 
Cruz,  and  Quiapo.  Lara  takes  the  College  of  Santa  Poten- 
eiana  for  the  residence  of  the  captain-general  and  transfers  to 
the  College  of  Santa  Isabela  the  pupils  of  the  College  of  Santa 
Fotenciana.  The  bishopric  of  Jolo  is  established.  The  Pious 
School,  in  charge  of  the  Jesuits,  takes  the  name  of  Ateneo 
INIunicipal,  and  is  acknowledged  as  an  institute  of  secondary 
instruction.  Demarcation  of  the  troops  of  the  governor  in 
the  Philippines  and  of  the  treasurer. 

18<)t).   Rules  in  regard  to  the  taxation  of  the  Chinese.     Establishment 
of  a  government  place  of  deposit.     The  Moros  of  Supangan 
and  Symuay,  who  had  risen  in  arms,  are  conquered. 
(Interregnum.) 

DON  JOSE  LAUREANO  DE  SANZ. 
1866. 

This  government  carried  out  the  royal  order  for  the  creation  of 
a  general  inspection  of  public  works  and  the  royal  decree 
approving  the  organic  laws  of  civil  careers  in  the  politicaJ 
administration  of  the  colonies. 

(Interregnum.) 

DON  JUAN  ANTONIO  OSORIO. 
1866. 

Sanz,  being  relieved  of  his  position  of  segundo  cabo,  and  it 
being  near  the  time  for  the  arrival  of  his  successor,  he  embarks 
for  Spain,  leaving  the  command  to  the  naval  commander,  Don 
Antonio  Osorio,  who  governs  for  six  days  only. 

(Interregnum.) 

DON  JOAQUIN  DEL  SOLAR  (SECOND  TIME). 
1866. 

A  commission  is  named  to  study  reforms  in  the  penal  code  for 
the  colonies.  There  is  created  in  Manila  a  central  committee 
of  agriculture,  industry,  and  commerce.  The  squadron  of 
the  Pacific  proceeded  from  Callao  and  arrives  in  Manila. 

DON  JOSE  DE  LA  GANDARA. 
1866-1869. 

During  this  administration   many  improvements   are  made   in 
Manila  and  its  suburbs. 
1S66.   Various   royal  orders  arrive  concerning  the  treasury,  justice, 
militia,  public  works,  etc. 
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1)S6T.  The  Collegre  of  Sun  .lu:iii  ck-  J.ctnim,  in  cluir^r,.  <,f  tlir  Dominican 
Friars,  is  (Icclaicd  a  college  of  secondary  instruction.  (Jn-at 
floods  in  Manila  and  in  Ilocos.  Loss  of  the  steamer  M<il4-j<p'in(i 
on  its  return  from  Ilonjrkontr. 

18f)8.  Establishment  in  Nueva  C'accres  of  the  Collcirc  of  Santa  Isabel, 
in  charge  of  the  Daughters  of  Charity.  An  ex|)editi<.n  for 
the  punishment  of  certain  wrongs  committed  bv  the  savages 
of  the  provinces  in  the  north  of  Luzon. 

1869.   Establishujent  of  the  guardia  civil. 
(Interregnum.) 

DON   >rAMi:i.  MAI. I»<  (NADU. 
IS<J«.>. 

Di>cliarge>   for  one  month   the  dIUcc  uf  u-ovi-iiior.      NOfirniv  "if 
importance  occurs  during  tlii>  time. 

DON  C'AHI.OS  Di:   I. A   ToKKK. 

I.s<i'.»-1ST  1. 

ls«»tt.  The  Governer-Creneral  sui)presses  the  alabaixleros  who  served 
in  the  palace.  The  parclon  of  criminals  and  the  formation 
from  them  of  the  c«)mpanyof  (iuias<h'  la  Torre  ((Juides  of  the 
Tower)  to  pursue  criminals:  an  unfortunat**  measure.  whi<h 
nudtiplietl  crimes  and  disturl>ances.  A  connnittec  foirued  by 
the  governor  takes  possession  of  the  funds  of  the  College  of 
Santa  Isabel.  The  governor  connuands  the  destruction  of  the 
statue  of  Isabel  II  in  the  Ori'oeeros;  oiders  the  pros<-ription 
of  Spaniards  fj'om  the  Peninsula.  Inauguration  of  the  Canal 
of  Suez. 

Is7<».  Several  hundred  vagal)onds  are  deporteil  to  Balabac  and  Min- 
danao. The  rebuilding  of  the  catnedral.  ruined  by  the  earth- 
quake of  ls«;:i.  is  begun.  The  remains  of  .Vnda  are  trans- 
ferred to  the  Church  of  the  Third  Order  of  San  Fnincis«o. 

IsTl.  De  la  Torre  attempts  to  carry  out  the  oideis  (»f  the  minister  of 
the  co|(Miies.  Senor  Moret.  secularizing  the  I'liiversity  of  Sec- 
ondary Education.      Suspension  of  these  ordei-s. 

DON    l^AKAKI.    1/(^1  •  I  KIM  M(. 
I.S7  i-i.s7:j. 

Is"!.  Hru|)tionol  the  \  olcanocs  of  Camiguin  and  of  .Mayon.  Circidar 
(■oncerning  the  obligation  of  the  Indians  to  take  out  pei'sonal 
cedulas.  The  gunboats  (h'stroy  several  pir.ite  l»oat>  an<l  liurn 
towns. 

V6l'l.  A  vast  cons|)ira<v.  which  fails  in  Manila  and  is  transferred  to 
Cavite,  is  controlled  in  twodays.  Navy  regiment  of  artilleiv 
is  disbanded  and  a  regiment  of  Peninsula  aitillery  arrivo. 
The  King  of  Camboja.  Norodom  I.  tirst  v  isits  Manila.  The 
veterans'  civil  guard  for  public  vigilance  and  .ser\  i«-e>  in 
Manila  and  it=i  suburbs  is  established.  Tornado  in  Manila. 
A  politico-military  go\ernment  is  established  at  Panigua.  in 
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Ziimboiinga.  Sevent}'  prisoners  rise  and  are  scattered  and 
followed,  not  alone  by  the  troops  of  the  garrison.  })ut  also  by 
the  people  of  the  town.  The  electric  seniaphor  line  from 
Manila  to  Punta  Restinga  is  established. 
1873.  A  telegraphic  line  is  established  in  various  provinces  of  Luzon. 
(Interregnum.) 

DON  MANUEL  MacCROHON. 

1873. 

During  the  sixteen  days  of  his  connnand  nothing  worthy  of 
mention  occurs. 

DON  JUAN  ALAMINOS. 
1873-1874. 

.Vlaniinos  attempts  to  cstal)lish  in  his  diocese  the  presl)itero  of 
Alcala-Zamoro,  presented  by  Ruiz  Zorrilla  for  the  bishop  of 
Cebu,  but  he  had  been  refused  by  the  Holy  See.  He  recedes 
from  his  position  before  the  energetic  conduct  of  the  arch- 
bishop. He  interfered  also  without  reason  with  the  Daugh- 
ters of  Charity,  whom  he  threatened  to  send  to  Spain.  In 
the  mountains  of  San  Mateo  and  Boboso  there  were  various 
encounters  between  the  civil  guards  and  the  bandits.  A  line 
of  Spanish  steamers  is  established  between  the  archipelago 
and  the  peninsula.  The  ports  of  Legaspi,  Tacloban.  and 
Leyte  are  opened  to  commerce. 

(Interregnum.) 

DON  MANUEL  BLANCO  VALDERRAMA. 

1874. 

Five  hundred  Moros  from  Jolo  attack  the  garrison  in  Balabac 
and  are  repulsed. 

DON  JOSE  ]malc'a:mpo. 

1874-1877. 

1875.  Inauguration  of  the  bridge  of  Spain.  Proclamation  oi  Alfonso 
XII,  King  of  Spain. 

1870.  Concurrence  of  the  Philippines  in  the  exposition  at  Philadel- 
phia. Conquest  of  Jolo.  Construction  of  fortifications  for 
the  preservation  of  the  conquered  country.  Don  Pascual 
C'Crvera  remains  in  Jolo  as  governor. 

1877.  The  statue  of  Isabel  II  is  replaced  in  Arroeeros.  A  number  of 
artillerymen  rise  against  their  colonel,  and  the  segunda  cabo 
returns  them  to  their  barracks. 

DON  DOMINGO  MORIONES. 
1877-1880. 

1S77.  Before  installing  himself  in  the  palace  ]\Ioriones  goes  to  the 
artillery  barracks,  punishes  the  colonel  in  conmiand,  and  goes 
immediately  with  him  to  visit  the  guilty  ones.  While  being 
the  leaders  of  the  riot  are  shot.     Moriones  represses 
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usiirv;  orders  tin-  pjivinent  to  collectors  of  tobacco  tiix  tho 
amount  tliat  is  due  them;  convokes  mcetini,'  of  medical  men 
to  better  the  hytfienic  conditions  of  .lolo.  A  most  useful 
expedition  under  Oamir  fjoos  to  Jolo  and  explores  part  of  the 
island. 

Is7s.  IiiauLiuration  of  the  waterworks  system  of  Carriedo.  Promul- 
jrates  in  these  islands  a  reduction  <»f  the  number  of  feast  davs, 
as  indicated  by  the  Pope.  .Moriones  jroes  on  an  expedition  to 
tlu'south  of  the  archipela<r<>.  The  Sultan  and  the  dato.s  of 
Jolo  sijrn  articles  of  capitulation.  acknowledi,Mnjr  the  rijrhts  of 
Spain. 

IsTlt.    Feasts  were  celebrated  in  the  Philippines  for  the   -eeoiid  mar- 
riajro  of  the  Xin«;  to  Oonna  Maria  Cristina. 
(lnt<'rreL'"ninii.) 

DON   HAFAKL  l:<  H)int  ilKZ  AIMAS. 

Orijfanizes  the  eoiMinittee  of  works  of  the  j)ort  of  Manila. 
1H)N  KiiKNANiH)  I'Ki.Mo  i>i;  i;i\i:i;\ 

ISJSO-IS.S.J. 

l^^tronj^"  ea)'th(|uake  in  Manila,  ("able  eonnuunication  between 
Luzon  and  Spain  «\stal>lished. 

ls>il.  Royal  decree  does  away  with  tin*  tobacco  monoi)oly.  Variou.s 
measures  an-  taken  for  the  reduction  of  the  individuals  of  the 
north  of  Luzon  as  a  result  of  a  visit  which  Primo  de  Hivem 
had  made  to  those  provinces.  By  royal  decree  ireneral  insjx>c- 
tion  of  conuuunications  is  established.  Expedition  to  Paulin 
to  punish  the  .Moros  of  rJolo.  A  jrurrison  is  reestablished  at 
Sia.ssi,  Tataan.  and  Bonijfao.  Stronj^  tornado,  whose  vortex 
pa.s.ses  over  Manila.  Cholera  in  Zamboanga  and  in  ^hlnila. 
Savings  hank  is  established,  and  the  waterworks  sy.st4Mn  ini- 
tiated by  Moriones  is  inaugurated. 

[ss'A.   The  I'hilippines  are  represented  in  the  exp«)sition  of  Amsterdam. 

INTKKKK«i.\fM.      |m)N   KMIIJd  Mol.INS. 

IJS.S.J. 

nuiMng  the  few  da\  s  (»f  thi>  ;j<t\  erniiicnr  nothine'  inijx'i  l.int 
occurs. 

IM)N  .l(>A<^l'IN  .InVKI.LAK. 

is.s.j-iss.-.. 

1S8H.  Reduction  from  forty  to  fifteen  days  in  the  work  reipiired  by 
the  state  fi-om  each  person,  and  the  plaeintr  of  a  provisional 
tax  of  !i^l..^(^  on  ejuh  person.  The  general  plan  for  railrt)ads 
in  Luzon  is  approved. 
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1884.  Jovellar  makes  a  visit  to  the  islands  of  the  south;  institution  of 

the  personal  cedula.  Reforms  in  the  g'eneral  direction  of  civil 
administration.  Observatory  under  the  care  of  the  Jesuits  in 
Manila  is  declared  official.  Newly  converted  intidels  in  Min- 
danao are  made  exempt  from  tribute  for  life. 

INTERREGNUM.     DON  EMILIO  MOLINS   (second  time) . 
1885. 

During  the  three  days  he  was  in  office  nothing  occurred  worthy 
of  mention. 

DON  EMILIO  TERRERO. 
1885-1888. 

1885.  Danger  of  conflict  between  Spain  and  Germany  in  respect  to 

sovereignty  over  the  islands  known  as  the  Carolines.  News 
of  the  death  of  the  King,  Don  Alfonso  XII. 
188G.  Termination  of  the  conflict  between  Spain  and  Germany  in 
regard  to  the  Carolines  and  Palaos.  by  the  arbitration  of 
Pope  Leo  XIII.  Birth  of  Alfonso  XIII.  Missionary  work  in 
the  Carolines  and  Palaos  is  intrusted  to  the  Capuchin  friars. 
Successful  expedition  of  Don  Julio  Serina  against  the  Dato 
Uto.  The  Dato  Harun  goes  to  ISIanila  and  is  proclaimed 
sovereign  of  Jolo. 

1887.  Commencement  of  work  on  the  railroad  from  Manila  to  Dagu- 

pan.  Terrero  begins  an  expedition  against  the  Dato  Uto, 
who  is  established  on  the  Rio  Grande  in  jNIindanao:  he  estab- 
lishes himself  at  Bacat,  breaking  the  powerful  influence  of  the 
Moro  Dato.  Glorious  expedition  to  Maibung.  Destruction 
of  the  fort  of  the  rebel  sultan.  Other  successful  expeditions 
to  Tapul,  Pata,  Boal,  etc. 

1888.  Political  manifestation.  Masonic  and  antipatriotic,  prohibited  by 

certain  friends  of  Terrero,  this  being  the  motive  for  relieving 
this  governor. 

INTERREGNUINI.     DON  ANTONIO  MOLTO. 
1888. 

The  segundo  cabo.  Don  Antonio  Molto,  on  account  of  sickness 
gives  up  his  charge  of  commander  of  the  navy. 

INTERREGNUM.  DON  FEDERICO  LOBATON. 

1888. 

This  governor  takes  command  on  the  evening  before  the  arrival 
of  the  new  governor-general, 
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DON    VALERIANo   WKYLER. 
1888-1891. 

I88b.  Woyler  reestablishes  the  onler  disturbed  in  the  last  days  of 
Tenero.  The  trainwav  fn.in  Manila  to  Malabon  is  inautru- 
rated.  '  ^ 

1889.  The  agricultural  school  is  estaldished  in  Manihi.  Registry  of 
property  is  also  established. 

ls'.»'».  The  organization  of  Ayuntaniientos  is  b«»gun  in  the  capital  towns 
and  provinces  under  civil  government.  The  Sejiool  of  Prac- 
tical and  Professional  Ai'ts  and  Trades  is  established.  Tele- 
phone system  inaugurated  in  the  Philippines.  Defen.ses  of 
Tucuran.  in  .Mindanac*.  are  terminated. 

18'.>1.  Inauguration  of  the  railroad  from  Maiula  to  Calumpit.  Cam- 
paign against  the  Moros  of  Lak»'  Lanao.  Colonel  Huerim, 
with  an  t'xj)edition.  arrives  at  said  lake  and  takes  po.s.session 
of  Fort  Marahui  and  returns  to  the  general  barracks  at  Iligan. 
At  Hagupan.  in  tiic  j)ro\ince  of  Pangasinan,  a  college  (d*  the 
first  class  of  secondary  e(lucation  is  I'stablished  under  the  care 
of  the  I)«»minicans. 

1>(»N   \\A  )(■,]()  DKSIMMOL. 

I8in-is!»:j. 

1MH2.  Inauguration  of  the  railroad  from  Calumpit  to  Daguitan.  Kstab- 
lisiunent  of  a  higher  normal  school  for  (female)  teachers,  under 
th«>  direction  of  the  Agustins  of  the  Asuncion.  Despuhol 
visits  the  southern  i)ai"t  of  the  archipelago,  llv  makes  a  new 
classification  of  schools  and  obtains  an  increase  of  pay  for  male 
and  female  teachi'rs  and  the  assignmentsof  material  for  schools. 
He  ])ardons  various  iihmi  who  had  been  deported.  Celebnition 
of  the  fourth  centennial  of  Chi-istophei-  ('olunibii<. 

DON  F?:DERR'(>  <k  1IAM»<». 
1893. 
Nothing  important  happens  during  this  short  administration. 

DON  RAMON  BLANCO. 
1893>189«. 

1893.  By  royal  order  municipal   laws  in  the  provinces  of  Luzon  and 

tlu-  N'isavas  are  UKjditied  acc<>rding  to  the  so-called  reforms  of 
Maura.  In  Jolo  the  Sultan  Harun  abdicates,  and  the  Dato 
Amirul  Quiram  is  proclaiuH'd  in  his  stead. 

1894.  Campaign  against  the  Moros  in  the  north  of  Mindanao. 

1895.  Opening  of  the  tirst  rcL'ional  «'xposition  of  the  Philippines. 

Electric  light  is  established  in  Manila.  Ijirahui.  of  I^kc 
Lanao,  is  captured.  The  tirst  mission  of  the  Benedictine  friars 
arrives  iu  the  Philippines. 
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1896.  P.  Mariano  Vil,  an  A^ustin,  denounces  to  the  authorities,  with 

clear  proofs,  a  conspiracy  that  is  about  to  be  carried  out.  The 
revolution  is  established;  contlicts  take  place  in  the  vicinity 
of  Manila;  publication  of  an  amnesty;  the  rebellion  extends 
to  the  neighboring-  provinces  to  Manila;  insurrections  dis- 
covered and  suppressed  in  Jolo  and  Paragua.  In  Iligan  two 
companies  of  convicts  re})el,  and  these  afterwards  infest  the 
towns  of  the  north  of  Mindanao.  Reenforcements  arrive  from 
Spain.  Inaction  after  the  defeat  of  Noveleta.  Blanco  is 
relieved. 

DON  CAMILIO  POLAVIEJA. 
1896-1897. 

189().  Polavieja  takes  command  the  12th  of  December  and  begins  opera- 
tions against  the  rebels.  The  military  courts  become  very 
active,  and  man}-  Filipinos  held  as  authors  of  the  conspiracy 
are  executed,  among  them  Rizal. 

1897.  A  combined  attack  by  six  columns  against  the  place  known  as 

Cacaroon  de  Sile  breaks  the  insurrection  in  the  province  of 
Bulacan.  Fresh  reenforcements  arrive  from  Spain.  The  exe- 
cution of  Filipinos  continues,  and  conflicts  take  place  in  the 
provinces  of  Manila,  Bataan,  Pampanga,  and  Batangas.  Pub- 
lication of  an  amnesty;  regiments  of  native  volunteers  are 
organized;  the  conquest  of  the  province  of  Cavite  is  begun; 
the  taking  of  Silang,  Dasmarinas,  Imus;  granting  of  another 
amnestj^;  taking  of  Noveleta  and  San  Francisco  de  Malabon. 

INTERREGNUM.     DON  JOSE   DE   LACHAMBRE. 

1897. 

Operations  were  suspended  during  the  brief  administration  of 
Lachambre. 


DON  FERNANDO  PRIMO  DE  RIVERA. 
1897-1898. 

1897.  Primo  de  Rivera  makes  addresses  to  the  people  and  to  the  army 

and  begins  operations.  Taking  of  Indang,  Maragondon. 
Publication  of  amnesty.  Various  garrisons  are  esta))lished. 
Negotiations  for  peace  treaty  of  Biac-nal)ato.  Aguinaldo  and 
various  chiefs  are  deported  to  Hongkong,  where  Aguinaldo 
collects  the  $100, (JOO  on  the  check  of  the  Hongkong  bank 
which  was  given  him.  Earthquakes  in  Mindanao  and  Jolo. 
Terrible  tornado  in  Samar  and  Leyte. 

1898.  A  Te  Deum  is  sung  in  the  Philippines  and  in  Spain  for  the 

peace.     Some  uprisings  in  Luzon. 
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DON  HASIl.o  Al'(;rsTIN. 

C()nf«M«Mico.s  between  Ajjuiiuilclo  unci  the  consul-trcncial  (.f  lli.- 
I'liiti'd  Stiites  ill  Sincraporc.  'I'lio  American  s(niii(li<.ii  destioN  > 
the  Spanish  s(iuii(li-()ii  in  the  lijiy  of  Manila.  Hlorkade  of 
Manila.  Anierieans  hrinu-  Aguinaldo  and  othei-  chieftains 
from  Hongkonir  to  Cavite.  ()r«iani/.ation  of  the  I'hiliooine 
militia.  ()r<;anization  (»f  the  advisory  assenihly  of  the  Phdip- 
pinesand  })ul)lication  of  a  proyfrannne  of  antonomv.  I'pris- 
int^  in  the  provinces  of  Luzon,  and  the  assassination  of  the 
defen.seless  Spaniards.  \'arious  j^arri.sons  fall  into  the  power 
of  the  Tatralo«is.  A  .^([uadron  nnch'r  the  connnand  of  Camara 
starts  from  Spain,  hut  returns  after  liavinL^  passed  throu«:h  the 
Suez  Canal. 

INTERRKGNUM.     DON   FKR.MIN  .1  UDKNKZ. 
I  SOS. 

Preliminaries    of    jieace.      (aiiilulation    of    Manila.      Aniriiians 
enter  Manila. 

INTERRE(JNUM.     DON  FRANCIS("<>  KIZZO. 
1898. 

Don  Jaudenez  leavinj^  for  Spain,  General  Hizzo  remains  in  com- 
mand.    Nothing  important  happens  durin»r  his  administiation. 

KnN   DIEGO  DE  LOS  KlOS. 
isos- isoo. 

1808.  Rio.s  cstabli.shed  in  Iloilo.  Continues  the  govenmient  of  those 
islands  where  the  Spanish  tlatj  still  tlies.  A  small  Tapdog 
tieet  is  destroyed  by  some  Spanish  gunboats.  \\\  the  treaty 
of  Paris  the  Philippines  cease  to  b»'Iong  to  the  Crown  of  Spain 
and  pass  into  the  power  of  the  I'nited  States.  Rios  orch-rs 
fortresses  to  l)e  abandoned  and  troops  to  be  concentrated  in 
Zand)oanea.      Fr<»m  there  h«'  returns  to  Maiula. 

iSD'.t.  Kios  arrives  in  Manila  the  1st  of  .lanuary.  Kmbarkation  of 
Spanish  troops  U>r  the  Peiunsula.  Kios  returns  to  Spain,  and 
(leneral  .Faramillo  remains  as  president  of  the  connnission  foi- 
the  selection  and  transportation  of  mat«'rial  of  war.  Don 
Ahinu«'l  Sasbron  at  the  head  of  the  connnission  in  charge  of 
Spanish  property  in  the  Phili})pines. 
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Minimum  oscillations  of  the  barometer  proi>er  to  each  m..nth  136 
Extreme  annual.     (See  table.) 
Monthlv.     (^.Stt  table.) 
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Atmospheric  pressure — Continued.  I'age. 

Daily  variation  in  Manila 137 

Importance  of  the  laws  of  the  daily  oscillation  of  the  barometer 137 

Dou]>le  daily  oscillation 137 

Laws  of  thisdou])le  daily  oscillation  in  the  different  months  of  the 

year 138 

Laws  (if  the  annual  daily  oscillation 140 

Daily  oscillation  of  the  barometer  in  the  periods  from  June  to  Octo- 
ber and  from  Novendier  to  ]\Iay 1 40 

Curves  traced  in  normal  weather  by  the  Sprung- Fuess  liarograpli  of 

the  Manila  ol  iservatory 141 

Hourly  means  compared  with  each  other  and  with  the  monthly  means  . .  141 
Conclusions  deduced  from  this  table — Hours  in  which  the  ascent  or 

descent  of  the  barometer  is  usually  greater  or  less 144 

Annual  variation  in  different  points  of  the  archipelago 144 

(Object  of  this  paragraph  and  method  followed  to  find  the  ])arometric 

means  of  the  various  Philippine  stations 144 

In  Aparri  and  A Ibay _. 145 

Monthly  means  of  Aparri  and  Albay  compared  with  those  of  Manila.  146 

Annual  means 146 

Maximum  barometric  heights  at  Aparri  and  Albay 146 

At  other  points  in  the  archipelago 147 

Remarkable  barometric    inclination   toward  the   north-northeast  in 

Luzon  during  the  months  of  high  pressure 1 48 

Annual   variation  in    Manila  compared   with  that    of    Visayas    and 

Mindanao 148 

Augustinian  mission  in  the  islands 97 

Audencia,  the  Royal 365,  366,  367,  368,  372,  374 

Average  value  of  exports  and  imports.     {See  table.) 
Average  value  of  merchandise.     {See  table.) 

"  Baguios."     {See  Cyclones) 121 

Bands,  armed 34 

Barocyclonometer 121 

Basco  y  Vargas,  Don  Jose 379 

Baths 31 

Benedictines  arrive 103 

Benevolent  institutions 41 

Other  analogous 44 

Bishoprics  of  Cebu,  Jaro,  Nueva  Caceres,  Nueva  Segovia,  present  state  of 107 

Blanco,  Don  Antonio 386 

Blanco,  Don  Ramon 395 

Bonifaz,  Don  Juan  Manuel  de  la  Pena 371 

Bravo  de  Acuna,  Don  Pedro 365 

Buffalo  ( carabao )  ( Bubcilus  buffelus  L.) 13 

Bustamente,  Don  Fernando  de 374 

Byways 80 

Cables,  telegraphs  and 81 

Camarines  Sur,  leper  hospital  of  Palestina 43 

Camba,  Don  xlndres  Maria 384 

Capital,  lack  of 7 

Captain,  Father  ( Pedro  de  San  Agustin ) 101 

Capuchins  arrive 103 

Carabao  ( buffalo ) 13 

Carriedo's  drinking  water 27 

Causes  of  the  slight  development  of  agriculture  in  the  Philippines 5 

Cebu 88 

House  of  charity 44 

Leper  hospital 43 

Present  state  of  bishopric 107 

Cerezo  de  Salamanca,  Don  Juan 368 

Charitable  pawnbroker  establishment  and  savings  bank 46 

Cheese  making 54 

Civil  guard 33 

In  Mindanao 34 

Claveria,  Don  Narcisso 386 

Clearance  table 73 

Clergy,  work  of  secular 101 
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Climate.     (.*ve<' Meteorological  departnient. )  I'm,-.- 

Clouds,  introduction .,-,- 

NuiidxT  uf  clouds .*i)^- 

Wliat  is  uiKlci-st^tod  hy  i-loiidiness  or  neinilouHnesH 2o7 

CloudiiU'ss  ill  Manila ""  •J57 

(ieiicral  aspcrt  of  tlu-  sky  at  Manila ...'.'*.*"!.  25S 

Iui|iortaiit  ol)M-rvations "  2«l 

<Jrai)hic  nprcscntation  of  tlic  state  of  tlie  sky  at  Manila 2til 

Solar  sjilfudor  (  sinisliine) " 261 

Sensibility  of  tiic  lieliojirapli //  2tJ2 

Determination  of  the  effective  and  ineffective  sunshine '  2<>2 

Direction  of  the  cio.uis "      '  2(^3 

Practical  deti.niination  of  the  mean  direction  of  clou<is.  hiyh,   low. 

and  intermeiliate '          '  ^tXi 

Resultant  direction  (»f  monthly  average 2«>4 

(ieneral  circulation  of  the  atmosphere  at  different  latituden  in  the 

Northern  Hemisphere — (iraphic  representation  of  said  circulation.  2W5 

I'hotogrammetrv  of  the  clouds •>j;7 

Average  height.      (Tal.h-s  XCVI  A  and  XCVl  B)  ............'.'.'....  2(17 

Total  average  direction  and  velocitv  of  tlie  clouds.      (Tables  XCVI  \ 

XCVl  B,  and  XCVI  D) .' 2«i7 

Average  height  of  the  different  forms  of  clouds.     (Tables  XCVI  I    V 

and  XCVII  B) 2tW 

Average  velocitv  of  the  different  types  of  clouds.     (Tables  XCViil  V 

and  XCVIII  B) 2»W 

Extreme  height.      (Table  XCIX ) 2t).S 

Extreme  velocity.      (Table  C) 2«i.S 

Relation   between   the  temperature  and  the  average  height  of  the 

clouds.     (Table  CI ) 2HH 

Relation  between  the  height  of  the  clouds  anil  the  atujospheric  pres- 
sure.    (Tables  CII  A  an.l  CUB) 2«i9 

Relation  between  the  height  and  direction  of  the  clouds.     (Tables 

cm  A  and  cm  B) 2t>» 

Relation  between  velocity  and  height.     (Tables  CI\'  A  and  CIV  B) .  269 

Frecpiency  of  winds  at  different  heights.     (Tables  CV  A  an<l  ("V  B. .  269 

Cochineal ."'. n^ 

Cocoa 12 

Cocoa  palm \'.i 

Coffee 13, 68 

College  ot  pharmacists 32 

St.  Joseph 99 

Coloma,  D(  m  Francisci  1 372 

Cond)ating  false  notions 17 

Commerce 59 

Comparison  of  the  total  population  in  1791  and  1810  (table) 1(>5 

Comparison  of  averages  (.«ee  table). 

C<jnferences  of  San  Vincente  de  Paul 46 

Consequences  of  ilefective  jigricultural  meth(Mls 8 

Copra tiS 

Corcuera,  I)< )n  Sebastian  Ilurtado  de .'{68 

Corps  of  firemen -W 

Cosio,  Don  Toribio  .hW'  de,  Manpies  de  Torre-Camjio 375 

Cotton 11 

fabrics 55 

Country  institution  for  rescue*!  children  in  Tamontaca  ( Mindanao) 45 

Cramer,  Don  Joai|uin  de •W4 

CresjM),  Don  Manuel "^87 

Cruzat,  l)on  Fausto '•^'i}} 

Cuesta,  Archliishop  Don  Fr.  Francisco  de  la -m') 

Curuzelaegui,  Don  ( iabriel •■  -' 

Customdiouse  receipts,  l,S9t)-1895 ~- 

Cydones: 

Depressions  or  extended  area*»  of  lt>w  jtressure -'Hi 

Two  cla.'-.-^es  of  atmospheric  changes  in  the  Philippines  -".HI 

Division  of  depressions  into  two  groups -"^H) 

I)ej)ressions  in  low  latitudes -'^•" 

Effei-t  of  these  depressions -'^♦1 


402  INDEX. 

Cyclones — Continued. 

Depressions  of  extended  areas  of  low  pressure — Continued.  Page. 

Sometimes  these  depressions  are  converted    into  genuine   cyclone 

centers  in  the  sea  of  China 291 

Depressions  formed  in  higher  latitudes 291 

Effect  of  these  depressions 291 

Collas 291 

Principal  object  of  the  present  chapter  and  the  data  which  has  been 
useful  to  us  in  the  study  of  baguios  or  cyclones  of  the  extreme 
gfjg^  292 

Monthly  distribution  of  baguios,  1880^1898 . . 292 

Number  of  baguios  observed  in  the  period  of  1880  to  1898  and  their 

distribution  throughout  the  different  months   of  the  vear 292 

Annual  mean  for  the  period  1880  to  1898 .' 293 

A nnual  mean  for  the  last  nine  years 294 

^Minimum  distance  of  baguios  from  Manila 294 

Division  of  the  baguios  observed  during  the  period  1890  to  1898  into 

four  groups,  according  to  their  minimum  distance  from  Manila 294 

Months  in  which  occur  those  baguios  most  terrible  and  dangerous  for 

Manila 294 

Baguios  which  have  passed  to  the  north,  south,  east,  and  west  of  Manila.  295 
Division  of  baguios  into  five  main  groups  according  to  the  position  of 

their  paths  with  respect  to  Manila 295 

Character  of  those  baguios  which  cross  to  the  north  <jf  Manihi 295 

Character  of  those  baguios  which  cross  to  the  south  of  Manila 295 

(Character  of  those  baguios  which  recurve  into  the  Pacific  without 

crossing  the  meridian  of  Manila 296 

Character  of  those  baguios  which  form  in  the  China  Sea  to  the  west 

of  the  archipelago 296 

Character  or  those  baguios  which  recurve  in  the  China  Sea  between 

the  parallels  10°  and  20°,  passing  first  to  the  south  and  afterwards 

to  the  north  of  Manila 297 

Relative  frequency  of  baguios  of  each  one  of  these  five  groups 298 

Monthly  distribution 298 

Zones  where  baguios  originate 298 

Regions  where  Philippine  cyclones  usually  originate 298 

Probable  limits  of  the  zone  of  formation  of  baguios  originating  in  the 

China  Sea --:---. ^^^ 

Probable  limits  of  the  zone  of  formation  of  baguios  originating  in  the 

Pacific,  December  to  March;  April,  May,  October,  and  November; 

June  to  September 300 

Exceptions — origin  of  the  bagnio  of  August  1  to  6,  1899 301 

Classification  of  baguios;  division  of  their  paths  into  11  principal  types..  302 

Object  and  aim  of  this  classification 302 

Classificatii  m  of  the  cyclones  of  the  extreme  East  with  special  reference 

to  the  influences  which  they  exert  in  Manila,  according  to  the  zone 

of  formation  and  the  curve  of  their  paths M02 

Paths  of  the  cyclones  of  the  extreme  East  reduced  to  11  principal 

types — Graphic  representation  of  the  veering  and  intensity  of  the 

winds  which  are  to  be  expected  in  Manila,  with  baguios  of  each 

one  of  these  types 303 

Precursory  signs  of  baguios 304 

Principal  precursory  signs  of  baguios 304 

Signs  from  atmospheric  currents  and  movements  of  the  barometer 304 

Signs  founded  upon  the  nebulosity  of  the  atmosphere  and  especially 

upon  the  convergence  of  cirrus  clouds 305 

Authority  of  P.  Faura — Practical  instructions  for  the  certain  use  of 

this  sign 305 

Method  for  distinguishing  those  cirrostratus  clouds  which  are  really 

the  precursors  of  a  storm  from  those  which  are  not 307 

Notable  examples  of  cirrus  convergence 308 

Tvphoons  of  October  12-13  and  19-20,  1881 308 

Typhoon  of  November  4-5,  1882 309 

Typhoon  of  October  2-3,  1894 309 

Typhoon  of  June  1-2,  1896 309 

The  hurricane  wave 310 

Nature  and  direction  of  the  hurricane  wave 310 
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Cyclones — Contimiod. 

Prt'cnrsnry  si^rnfj  of  bagnios — Continiu-d.  Pkro. 
The  wave  movement  in  the  fure  i>art  uf  a  cyclone  proceeds  approxi- 
mately from  the  center  and  is  i»ropagate<lt(>  jjreat  distaneen :U0 

Havoc  Iwliich    the  hurricane    wave   usually  occasions — Typhoon   of 

October  12,  18;»7 ." ' 31 1 

Atmospheric  currents  around  a  typhfM>n 312 

Laws  of  cyclonii  cinuhition.' 312 

Cireater  or  less  de^'rec  of  convergence  for  different  winds;  deviation 
M'hich  these  may  suffer  in  conse<|uen<'e  of  the  topographical  condi- 
tions of  each  locahtv 316 

Most  convergent  winds  in  Manila 316 

Precise  use  of  the  different  atmosjiheric  currents  as  precursory  signals 

of  a  typhoon ". 317 

Practical  examples 318 

Tyi)hoon  of  Novend)er  12-14,  IH'll ,][  318 

Typhoon  of  the  I'lth  to  the  17th  of  Novendn-r,  IWM 319 

Typhoons  of  Octoln-r  20,  1S82,  Se])teiid)er  .SO,  18<t3,  and  « )ctolH-r  12-1:5, 

"1897 M't 

Photogrametry  of  clouds  and  the  prediction  of  typhoons 3U) 

Importance  of  the  systematic  photogrametry  of  clou<ls  in   prc<licting 

typhoons 319 

Praitical  exam|)Ies  which  i>rove  the  results  obtaine<l  in  this  subject. .  .'{20 

Tvi)lioon  of  June  4  to  (5,  I89f> 32(» 

Tvphoon  of  July  25-29,  189fi 321 

Tyi.hoons  of  ( )«"-tober,  1896 322 

Inclination  of  the  axis  of  the  storm  known  l»y  means  of  the  jihoto- 

gnimetric  observations '.\'2'-i 

Practical  examples :{24 

Notice .{24 

Distinction  between  the  false  anrl  true  cirrus  l)y  means  of  tin-  jihoto- 

grametry  of  the  clouds M24 

Movements  of  the  barometer  during  typhoons — Ap|>aratus  invented  by 
Fatlu-rs  Fanni  and  Algue  for  the  pre<liction  of  typhoons  in  the  Philip- 
pines and  in  the  far  Kast •■i2«> 

Practical  rules  givt-n  by  Father  Fauni  for  the  precise  use  of  banmu't- 

ric  movements  as  a  j)recursorv  sign  of  a  storm .■!2(> 

Necessity  of  bearing  well  in  miml  the  laws  of  the  daily  os<"illation  of 

the  barometi'r ^{26 

A.  Cases  in  which  the  wi'ather  may  be  regarde<l  as  very  suspi- 
ciousand  when  the  existence  of  a  tvphoon  m'ay  even  be  a.s<ure<l.  327 

B.  Cases  in  which  it  may  be  assured  that  the  typhoon  will  burst 

with  violence  in  the  locality ."{27 

The  approbation  which  Father  Faura's  barometer  and  Father  Algtie's 

baroivcloni 'meter  have  n'ceived  from  mariners ;!27 

The  aixToid  barometer  a]iplie«l  to  the  prtHlictioii  of  the  weatlu-r  in  the 

Philippine  Archii>elago '^28 

Object  and  purjwse  of  this  instrument 1^28 

Notices - Ji29 

( >bject  Father  Algue  had  in  min<l  on  inventing  his  banuyclonometer.  '.iXi 

The  barocydononu'ter;  description  of  the  instrument 334 

Paroiiieter" 334 

Cyclonometer |^»7 

I'se  and  management  of  the  instniment 33o 

What  is  the  atmiispherit-  j>res--urc  in   (he  neighbnrh I  of  a  typhiMin 

at  its  outer  limit,  as  well  as  at  different  distames  from  the  vortex?.  Xtt 

Existence  of  the  typh(X)n 3.]^ 

Position  of  the  vortex 31^6 

Distance  of  the  vortex 336 

Movi'ment  and  direction  of  the  vortex 337 

Practical  i-xamples 338 

Barographic  and  aut-mographic  curves  tra<-ed  by  the  Sprmiji-Fuess 
barograi>h  an<l  the  Heklev  anemograph  in  the  typh<K)ns  of  Novem- 
ber 9-10,  1890,  and  NovemlH'r  lt>-17.  1891 ji38 

The  meteorologic  service  of  the  central  observatory  of  Manila •'i^'W 

The   meteorological   service  in   tl^  Philippines  before  the  first  of 

May,  1898 ""^ 
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Cyclones — Continued.  i  '«{re. 
The  nieteorologic  service  of  the  central  observatory  of  Manila — Cont'd. 

Official  seisniical  meteorological  stations  of  the  second  class 889 

No  official  seismical  meteorological  stations  of  the  third  class 339 

Stations  of  Cochin  China  and  the  coasts  of  China  and  Japan,  which 
have  sent  daily  meteorological  observations  to  the  observatory  of 

Manila " 840 

Project  of  a  new  meteorological  service  in  the  Philippines  presented 
by  the  observatory  of  Manila  to  the  (Tovernment  of  the  United 

States 340 

First-class  stations,  second-class  stations ,341 

Third-class  stations,  pluviometric  or  rain-measuring  stations 342 

Instruments  for 

First-class  stations 842 

Second  and  third  class  stations 343 

Stations  at  different  points  of  the  extreme  Orient  whose  observations 
are  received  daily  by  cable  or  are  expected  to  be  so  received  from 

now  on 843 

Dasmarinas,  Don  Gomez  Perez 364 

Dasmarinas,  Don  Luis  Perez 364 

Davila,  Don  Juan  Herrera 388 

Despujou,  Don  Ulogio 395 

Difficulty  of  the  undertaking  ( propagating  religion ) 95 

Dioceses,  foundation  of  different 102 

Domestic  fowl 14 

Dominican  missions  in  the  islands 100 

University  of  St.  Thomas 100 

Drinking  water,  Carriedo's 27 

Ducks 15 

Ecclesiastical  hierarchy,  the  establishment  of 102 

Ec-hague,  Don  Rafael 389 

Enrile  y  Alced<  >,  Don  Pascual _ 883 

Establishment  ( )f  the  ecclesiastical  hierarchy 102 

Extended  through  the  archipelago  by  the  Augustinian,   Franciscan,   Jesuit, 

Dominican,  and  Recoleto  missionaries  (religion) 97 

Expeditions  of  Hernando  de  Magallanes,  1519-1522 361 

Loaisa,  Soavedra,  and  Villalabos,  1525-1549 861 

Exports  from  the  Philippines  {see  also  table ) 63 

Exposition,  local  Philippine 37 

Expositions  in  Madrid,  Philippine 36 

Expeleta,  Don  Miguel  Lino,  l)ishop  of  Cebu 378 

Fabrics,  hemp,  pineapple,  silk,  cotton ... 55 

Failure  to  take  advantage  of  the  waters  of  rivers 6 

Fajardo,  Don  Alonzo 367 

Fajardo,  Don  Diego 369 

Father  Captain  Pedro  de  San  Agustin 101 

Fathers  of  the  Congregation  of  St.  Vincent  de  Paul,  the  Capuchins,  and  the 

Benedictines  arrive  at  the  islands 103 

Feculas,  or  starches  and  flours 54 

Firemen,  corps  of 54 

Folgueras,  Don  Mariano  Fernandez  de 381 ,  382 

Foreign  population 85 

Of  Manila 85 

Fortifications 25 

Foundation  of  different  dioceses 102 

Franciscan  missions  in  the  islands 98 

Freedom  of  religions,  would  it  be  advisable 110 

Futile  efforts  of  the  Royal  Company  of  the  Philippines 8 

Fuertes,  Don  Alonzo 372 

Gandara,  Don  Jos6  de  la 390 

Gardoqui  Jaraveitia,  Don  Jos6  de _ 382 

General  aspect  (agriculture) 5 

General  exposition  of  the  Philippine  Islands  in  Madrid 36 

General  inspection  ( health )  31 

General  resume  of  souls 105 

Germany,  trade  with «». 66 

Goats ,,,,.,,..,,,, , , 14 
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(jiiard,  iiiiimci]>al,  civil ;y 

llapliazanl  iiu'tliuds /  7 

Hats,  iiiamifacture  <tf '".".'  56 

1  Icaltli,  hygiene,  polic-e,  and  i»ul)lic  order  under  Spanish  Hovereignty SI 

Ih'aith  and  hygiene '  3j 

^•♦'"'1' ....V..V......  67 

Fabrics 55 

IncUistry 52 

Highways \\  SO 

Historical  and  chronological  notes  concerning  the  Philippines :J61 

I  lorses 1;^ 

Hospitals: 

iSau  .Juan  de  Dios,  San  Liizam,  San  .Ioh'  in  Cavite 41,42 

Leper,  in  ("elm,  in  Palestina  of  ('ainarin«'s  Snr 4;^ 

House  of  charity  of  ( 'chu 44 

HygroMietry: 

Yearly  variation  in  the  n-lative  luiniidily  at  Manila KW 

Normal  average  values  for  the  different  nionthsof  tlie  year  ( wr  a/w  talilc  1 .  I(>K 

Increjised  huniiility  in  the  Philippines  and  its  |)rincii)al  causes 1H9 

Monthly  and  yearly  maxima  and  minima  of  relative  inunidity  at  Manila.  170 

Maxima  of  relativt'  Inimitlity 171 

CJradation  between  thi'  monthly  averages  and  the  maxima 171 

Averages  for  monthly  minima  \xif  nhn  table)   171 

Yearly  minima 172 

-Monthly  averages  of  the  daily  maxima  an<l  minima  of  the  relative  humid- 
ity at  Manila — average  values  of  the  daily  variation 172 

Relation  between  the  average  monthly  maxima  and  minima  of  rela- 
tive humidity 17.S 

Average  of  daily  maxima  and  minima  fur  all  the  j>erio<i8.     Average 

yearly  extremes 17;i 

Average  monthly  variation  of  humidity I7.'i 

Average  extremi'  variations  of  the  entire  )»eriod 174 

Average  annual  variation 174 

Daily  variation  of  relative  humidify  in  Manila 174 

The  object  of  Table  XM  and  conclusions  which  may  be  drawn  from  it.  17H 

Annual  variation  of  the  tt-nsion  of  aqueous  vapor  at  Manila 179 

Normal  averag»'s  of  the  different  months  of  the  year 179 

Extreme  annual  averages  (kic  a/10  table) 180 

Monthlv  and  annual  maxima  and  minima  of  the  tension  of  aqueous  vajxir 

at  Manila 180 

Relation  between  average  monthly  values 181 

Maximum  and  minimum  for  all  the  i)eriod 181 

Distribution  in  different  months 182 

Monthly  averages  of  the  daily  maxima  and  minima  of  tlie  tension  of  the 

aipieons  vapor  at  Manila — Average  daily  variation 182 

Relation  between  the  average  monthly  maxima  and  minima  of  the 

tension  of  the  ai|Ueous  vapor 18;^ 

Average  of  the  maxima  and  of  the  minima  (tf  all  the  iK'riods 184 

Relation  between  the  average  dailv  variations  of  the  different  months 

of  the  year " l^^-* 

Extent  of  the  annual  average  ilaily  variations.     Annual  averages  and 

mull t Illy  extremes  of  all  tlu'  pcritids 184 

Daily  variation  of  the  tension  of  the  acpu'ous  vapor  in  Manila 184 

Daily  course  of  the  tension  of  the  a:|ueous  vapor 185 

Hours  of  the  maxinnnn  and  minimum  tension  and  extentof  the  varia- 
tion of  the  acjueous  vapor  in  the  different  months  of  the  year 18<i 

Average  extent  of  the  annual  ami  semiannual  variations 187 
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Sudden  ascension  of  barometer 354 

Tornado  of  May  21,  1892 354 
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